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EXECUTIVE SUMMARY 

The Massachusetts National Guard (MANG) is pleased to present the 2012 State of the Reservation 
Report for the Upper Cape Water Supply Reserve/Camp Edwards Training Area. It has been another 
exciting year at Camp Edwards as there have been actions in training activities, natural resources, 
alternative energy, continued site and agency consolidation planning and initiatives, and a new MMR 
staff position for the MANG. The Massachusetts Military Reservation (MMR) continues to plan for and 
transform its facilities and operations into world class facilities that can be utilized not only by our 
Soldiers but by a host of public servants charged with our well being in our communities and country. 
Joint training and compatible use continues to be the focus for Camp Edwards and the rest of the MMR. 
The Reservation has become increasingly important as a joint training facility for Department of Defense 
(DoD), Department of Homeland Security (United States Coast Guard), State emergency responders, and 
local law enforcement. The Massachusetts Army National Guard (MAARNG) is continuing to use its 
training facilities to simulate life in a combat area and to train Soldiers on current and necessary tactics 
and techniques for survival and successful federal and state missions. 

One of the critical components for the MANG at Camp Edwards is the return to live fire on its ranges 
for small arms training and qualification. Each Soldier is required to qualify on their personal weapon 
before deploying. The MAARNG has been utilizing Juliet, Kilo and Tango ranges for training Soldiers 
since 2008. These three ranges were set up with bullet traps for use of lead bullets and are operated in 
accordance with an Operation, Maintenance and Monitoring Plan (OMMP). The focus of these plans is to 
ensure safe operations occur while still monitoring and being protective of the environment. A 
refinement that occurred in TY 2012 is that the OMMPs for these three ranges were consolidated into a 
single document for more efficient implementation that leads to better range operations and 
environmental protection. Two other ranges critical and required for Soldier training and deployment 
have been developed, in coordination with federal and state regulators, on Camp Edwards. These ranges 
are using DoD's new Enhanced Performance Round that is made up of steel and copper and is considered 
environmentally friendly. One range is Sierra Range, which is a Modified Record of Fire Range (pop-up 
range) that allows Soldiers to qualify with their weapons before being deployed. The other range is India 
Range, which is required for Soldiers to zero (sight) their weapon before using Sierra Range to qualify. 
These new ranges are significant components to the vision for Camp Edwards to have Soldiers able to 
conduct all of their required training tasks and qualifications at their home station. Currently, Soldiers 
must leave Camp Edwards and travel to other training areas to conduct some of their significant training 
requirements. This travel time causes a substantial loss of training time and often the ranges and other 
assets at these sites are unavailable to MAARNG Soldiers. 

The next small arms range required for Soldier training and that will aid in filling the mission for 
training Soldiers at Camp Edwards is Echo Range. Echo Range is a pistol qualification range and will be 
redeveloped to meet current pistol qualification training standards. This range, like the others, will be 
redeveloped to be as safe and environmentally protective as possible while still conducting the required 
training. 

In keeping with the small arms ranges, previously described, the MANG at Camp Edwards completed 
the Supplemental Environmental Impact Report (SEIR), EEA 5834, August 5, 2012 for the Small Arms 
Range Improvement Project at Camp Edwards. The SEIR was completed in accordance with the 
requirements set forth by several certificates and communications with the Secretary of the Executive 
Office of Energy and Environmental Affairs (EOEEA) through the Massachusetts Environmental Policy 
Act (MEPA) office. The intent of the SEIR filing was to satisfy the Secretary's November 9, 2006 and 
August 10, 2007 Certificate requirements for supplemental information and authorized the MANG to 
present the remainder of the Small Arms Range Improvement Project for state permitting, as appropriate, 
through the Environmental Management Commission (EMC) in accordance with the Environmental 
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Performance Standards (EPSs) and, where they do not exceed MEPA threshold criteria, without the 
requirement for further MEPA review. The MANG will continue to work through the Small Arms Range 
Working Group (SARWG), US Environmental Protection Agency, the Massachusetts Department of 
Environmental Protection, and the EMC to develop required and necessary small arms ranges that are 
environmentally compatible with the Reserve/Training Area at Camp Edwards. 

Two other training venues new or returning to Camp Edwards are being used and developed to meet 
the mission of having all required training venues at Camp Edwards. The first is referred to as the Soldier 
Validation Lane (SVL) or Home Station Training Lane. The SVL is similar to the exportable Combat 
Training Capability (XCTC) training conducted in 2011. This training provides for mock villages, role 
players and emersion training for MANG and other Soldiers. This training provides for shoot, no shoot 
and cultural familiarity training to have Soldiers better prepared to deal with citizens of the countries in 
which they are deployed. The SVL is a critical tool for preparing Soldiers for deployment to Afghanistan: 
as they say, train as you fight to be best prepared. The SVL provides for comprehensive, mission critical 
crawl, walk, and run training all while still protecting the environment of the Upper Cape Water Supply 
Reserve and the Camp Edwards Training Area. The second venue is Lima Range, which will be used 
again as a 40mm grenade range. However, the range will be used for training rounds only. This range is 
in development in accordance with the EPSs and in cooperation with the EMC as is required. 

Within the Natural Resources and Integrated Training Area Management (ITAM) realm, activities 
continue to focus on supporting training, management and protection of the resources on Camp Edwards. 
The ITAM program continues to coordinate and work with the Camp Edwards trainers and Range Control 
to address compatible training needs. For example, one of the requirements for the SVL is that placement 
of the containers be coordinated with the ITAM program to avoid unnecessary disturbance to the 
environment. Another focus of the program during 2012 was the continued joint effort with other federal, 
state and nonprofit agencies to research and conduct management for the federal candidate species known 
as the New England Cottontail (Sylvilagus transitionalis). Research is focusing on this animal's habitat 
and spacial needs. Management for this animal's habitat includes mechanical alteration and prescribed 
burning of vegetation. 

Alternative energy opportunities, as envisioned by the community and the military, at Camp Edwards 
and the MMR have been developed and are considered a success in saving money and creating less green 
house gases. Current interest is in wind, solar power and the retrofitting of facilities to make them more 
energy efficient. There are three operational wind turbines, one in the Cantonment Area and two in the 
Upper Cape Water Supply Reserve or Camp Edwards Training Area close to Cape Cod Air Force Station. 
These turbines will help offset energy usage for groundwater cleanup energy cost associated with 
pumping water. Cape Cod Air Force Station will be constructing two wind turbines, during 
spring/summer 2013, to offset energy cost and to help reduce fossil fuel use. The former Otis Air Force 
Base landfill has been determined to be an excellent site for solar power that could produce up to 8.6 
megawatts of electricity. The project will be awarded and begin in 2013. This project will in turn help 
the MMR become more energy independent and again help in reducing fossil fuel use. Conservation 
measures and building retrofitting are also being implemented to reduce cost and energy consumption at 
the MMR. For example, the barracks at Camp Edwards have had windows and heating systems 
upgraded. Windows obviously provide better insulation value and the heating systems are state of the art 
centrally controlled systems that will reduce energy consumption and costs. 

An MMR initiative, which includes Camp Edwards, is the proposal for a joint installation through a 
well-developed joint strategic plan that synchronizes missions and efficiencies on the MMR. Each major 
tenant on the MMR will provide their own plan which will then be consolidated and coordinated to 
develop the joint strategic plan for the MMR. Camp Edwards will contribute by providing an update to 
its 2005 Site Consolidation Plan that will include the Reserve/Training Area. Concurrently, DoD's Office 
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of Economic Adjustment has funded the MANG to update its Joint Land Use Study (JLUS). This study 
will be appropriately updated as missions, especially the 102 nd Intelligence Wing of the Air National 
Guard, have changed significantly enough that the JLUS warranted an update. The Cape Cod 
Commission through the Military Civilian Community Council (MC3) leads the JLUS effort with support 
and participation through the surrounding towns and the MANG. Several of the MMR military 
commands are considering the basing of additional missions at MMR as well as looking at the 
efficiencies that might be gained through consolidation and cost-sharing of some base operating support 
expenses. These and other initiatives have to be properly coordinated to ensure that expansion does not 
over stress base infrastructure, utility capacity and other operational needs. 

Along with the opportunity to pursue strategic mission plans for the MMR comes the responsibility to 
do so in a coordinated manner that is efficient, effective, supportive of national security objectives, 
beneficial to the Cape Cod economy, and, above all, respectful of the fragile environment of the Upper 
Cape. To ensure that this endeavor is carried out in an organized and cohesive manner, the Adjutant 
General has established the position of Executive Director, MMR to oversee the effort. This position is 
vital to ensuring the successful transition of the MMR as a true joint installation. 

Since 2001, the Environmental & Readiness Center (E&RC) has continued to be the Adjutant 
General's environmental management element at Camp Edwards and is charged with the responsibility 
for providing coordination and support for: military training; military readiness; environmental clean-up 
information; installation long-range planning; communications between the community and MMR 
organizations and programs; and applicable decision-making processes in full partnership with the other 
commands and the community. The E&RC is responsible for ensuring that the commitments of the 
Department of the Army, National Guard Bureau and the MANG to provide military personnel with 
realistic training while simultaneously protecting the natural and cultural resources of Camp Edwards are 
met. 

Questions on the Training Year 2012 State of the Reservation Report should be addressed to: Mr. 
William Sullivan, Operations Officer, MMR Environmental & Readiness Center, Building 1203, West 
Inner Road, Camp Edwards, MA, 02542, (508) 968-5147, William.G.Sullivan.nfg@mail.mil or Mr. Mark 
Begley, Environmental Officer, Environmental Management Commission, Building 1204, West Inner 
Road, Camp Edwards, MA 02542, (508) 968-5127, Mark.Begley@state.ma.us. For more information, 
please access our web site at www.eandrc.org. Please take the opportunity to provide us feedback on this 
important document. Regulatory and community feedback help ensure the future viability and 
environmental integrity of this piece of land we refer to as Camp Edwards and the MMR. 
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SECTION 1 
INTRODUCTION 



1.0 INTRODUCTION 

The Massachusetts National Guard (MANG) is pleased to present the Training Year 2012 Annual 
State of the Reservation Report (hereafter "Annual Report"). The Annual Report is based on the military 
Training Year (TY) which, like the federal fiscal year, runs from October 1 through September 30. 

1.1 ANNUAL REPORT REQUIREMENT 

An Annual Report is required by: 1) a Certificate issued on July 16, 2001 by the Massachusetts 
Executive Office of Environmental Affairs (EOEA) on the Final Massachusetts Military Reservation 
(MMR) Master Plan/Environmental Impact Report; 2) a Memorandum of Agreement (MOA) signed on 
October 4, 2001 between the Commonwealth of Massachusetts, the United States Army, and the National 
Guard Bureau (NGB); and 3) by Chapter 47 of the Acts of 2002, enacted by the Commonwealth of 
Massachusetts on March 5, 2002. 

The July 16, 2001 Certificate requires the Annual Report to include: 

• Reporting on levels of training and range area usage (including usage levels for civilian 
activities) 

• Describing the range of resource management activities 

• Reporting on environmental indicators for training activities (including a separate section for 
each of the eighteen (now nineteen) environmental performance standards for the Camp 
Edwards Training Area), with environmental performance quantified or mapped whenever 
possible 

• Coordination with other activities and projects (summarize status of the regional water supply 
and other projects undergoing separate Massachusetts Environmental Policy Act [MEPA] 
review, and or remediation program activities within the Installation Restoration Program [IRP] 
and Impact Area Groundwater Study Program [IAGWSP]) 

• Environmental Notification Form (ENF) filings for proposed new National Guard projects 
within MMR, when required 

• Mitigation status tracking for all MEPA projects 

The Certificate states that in each Annual Report major categories of information be reported for the 
past five years whenever such data is available so that information can be best understood not for 
individual years, but rather in the context of long-term trends. However, where available, data is included 
in this report back through TY 2002, the year the first Annual Report was published. 

The October 4, 2001 MOA and Chapter 47 of the Acts of 2002 require the Annual Report to include: 

• The nature and extent of military training and other activities 

• All resource management activities and projects 
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The status of compliance with applicable federal and state environmental laws and regulations 
and the Environmental Performance Standards (EPSs) (Appendix A) 

Long-term trends in the major areas of resource management and activities 



1.2 ANNUAL REPORT STRUCTURE 

This Annual Report is for TY 2012, which runs from October 1, 2011 through September 30, 2012. 
Its primary focus is an assessment of the Massachusetts Army National Guard's (MAARNG) 
environmental programs as required by the July 2001 EOEA Certificate, the October 2001 MOA, and 
Chapter 47 of the Acts of 2002. Although categories of major information are required to be reported 
only for the past five years, this Annual Report includes data back through TY 2002, the year the first 
Annual Report was published. 

Section 2, Small Arms Range Update, provides an update on the return to firing lead ammunition at 
the Small Arms Ranges at Camp Edwards and the projects and activities associated with that initiative, 
thus meeting the requirement of a November 9, 2006 EOEA Certificate to include an annual update on 
Small Arms Range activities as part of the annual State of the Reservation Report. 

Section 3, Environmental Management Programs and Compliance with Environmental Performance 
Standards, focuses on environmental management programs operated by the MAARNG in the Reserve 
and program compliance with the EPSs for the training year. 

Section 4, Military Training Activities, provides information on military training that occurred in the 
Reserve during TY 2012. Data is provided on the levels of training in the various training areas in the 
Reserve and range usage, as well as at the various training support area facilities in the Cantonment Area 
on Camp Edwards. Information is included in this section on the use of simulated munitions and 
pyrotechnics in the Reserve, training activities approved by the Environmental Management Commission 
(EMC) and the U.S. Environmental Protection Agency (EPA) Region 1 in recent years. Information also 
is provided on Soldier Validation Lane (SVL) training, which was approved by federal and state 
regulatory agencies in TY 2011. 

Section 5, Remediation Program Activities, provides a summary of remediation activities undertaken 
in the Reserve during the training year by the IRP and the IAGWSP programs, as required by the July 
2001 EOEA Certificate. 

Section 6, Miscellaneous Military and Civilian Activities and Environmental Program Priorities, 
provides information on major activities undertaken by the MAARNG during TY 2012 that may not be 
directly related to a MAARNG environmental management program or specific EPSs for the Reserve. It 
also includes information on non-military activities proposed for Camp Edwards or Otis Air National 
Guard Base (ANGB) properties. Finally, it reviews the status of achieving the MAARNG environmental 
program priorities for the Reserve for TY 2012 as presented in the TY 201 1 Annual Report, and identifies 
the environmental program priorities of the MAARNG's environmental programs for the Reserve for TY 
2013. 

Section 7, References Cited, contains a list of references. 
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1.3 MASSACHUSETTS MILITARY RESERVATION STRUCTURE 

The MMR is a multi-service military installation and is home to the Massachusetts Air National 
Guard's (MAANG) Otis ANGB, the United States Coast Guard's (USCG) Air Station Cape Cod, the 
Department of Veterans Affairs Cemetery, the U.S. Air Force's Cape Cod Air Force Station, and the 
MAARNG's Camp Edwards. The MMR is located in the upper western portion of Cape Cod, 
immediately south of the Cape Cod Canal in Barnstable County, Massachusetts. It includes parts of the 
towns of Bourne, Mashpee and Sandwich, and abuts the Town of Falmouth. The MMR covers nearly 
21,000 acres - approximately 30 square miles (Figure 1-1). 

The MANG's components of the MMR comprise two primary land use zones. The Upper Cape 
Water Supply Reserve (hereinafter "Reserve") comprises approximately 14,400 acres on the northern 
portion of the MMR; within which are land owned by the Commonwealth and a considerable portion of 
the Camp Edwards field training areas. The remaining military -controlled area of the MMR lies in the 
southern portion, or Cantonment Area, and comprises approximately 5,000 acres. 

The MAARNG and MAANG are part of the Commonwealth of Massachusetts Military Division. 
However, federal law largely dictates their activities, make-up, training, and functions. For example, 
most of the day-to-day activities conducted at the MMR by the National Guard, including annual and 
weekend training, are federal military activities funded by the federal government. In conducting federal 
military activities, the National Guard is required by federal law to follow federal Department of Defense 
(DoD) regulations, Army and Air Force guidance and regulations, and applicable federal and state laws 
and regulations. 

There are three major facilities in the northern portion of the MMR that are not on land under the 
operational control of the MANG. Cape Cod Air Force Station, which includes the PAVE PAWS 
ballistic missile early warning radar system, is located on an 87-acre parcel of land on the northwest 
corner of the Reserve. The USCG's Antenna Station (ANTST) Boston is located on a 542-acre parcel 
along the northeastern side of the Reserve. A Barnstable County Correctional Facility that opened in 
2004 is located on a 29-acre parcel of land just north of Connery Avenue, just outside the southern edge 
of the Reserve. The locations of these facilities are shown in Figure 1-1, Since these facilities are located 
on land not under the control of the Massachusetts National Guard, and since the EPSs established 
through the MMR Master Plan/Environmental Impact Report process do not apply to these organizations 
and facilities, information concerning activities at these facilities is not included in the Annual Report. 
Questions pertaining to activities at Cape Cod Air Force Station and the Coast Guard Antennae Station 
should be addressed to the persons listed in the list of contacts in Appendix B of this report. Requests for 
information about the Barnstable County Correctional Facility should be made to the Sherriff s office at 
(508) 563-4300. 

The Commonwealth of Massachusetts has issued three utility easements on its state-owned property 
in the Reserve: an electrical power line easement (NStar) (approximately 64 miles), a natural gas pipeline 
easement (National Grid, previously Key span), and a natural gas pipeline easement (Algonquin - that 
partially overlays the National Grid easement) (combined total of approximately 14 miles). Additionally, 
the U.S. Army has issued a lease to the Upper Cape Regional Water Supply Cooperative for its facilities 
in the Reserve. The locations of the utility line routes are shown in Figure 1-2. 
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Figure 1-1 Map of the Reserve 
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Figure 1-2 Utility Easements and Leases 
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1.4 ENVIRONMENTAL MANAGEMENT STRUCTURE 

1.4.1 Environmental Management Commission 

The MOA and Chapter 47 of the Acts of 2002 established the EMC, consisting of the Commissioner 
of the Department of Fish and Game (DFG), the Commissioner of the Massachusetts Department of 
Environmental Protection (MassDEP), and the Commissioner of the Department of Conservation and 
Recreation (DCR). The EMC oversees compliance with and enforcement of the EPSs in the Reserve, 
coordinates the actions of environmental agencies of the Commonwealth in the enforcement of 
environmental laws and regulations in the Reserve, as appropriate, and facilitates an open and public 
review of all activities in the Reserve. The legislation also states that the environmental agencies on the 
EMC retain all their respective, independent enforcement authority. 

1.4.2 Community Advisory and Science Advisory Councils 

The MOA and Chapter 47 of the Acts of 2002 also directed that the EMC be assisted by two advisory 
councils. The Community Advisory Council (CAC), consisting of 15 members, assists the EMC by 
providing advice on issues related to the protection of the water supply and wildlife habitat within the 
Reserve. The Science Advisory Council (SAC), consisting of up to nine members, assists the EMC by 
providing scientific and technical advice relating to the protection of the drinking water supply and 
wildlife habitat within the Reserve. 

1.4.3 Environmental Officer 

The MOA and Chapter 47 of the Acts of 2002 also established an Environmental Officer (EO) for the 
MMR. Mr. Mark Begley, the current EO, was appointed by the EMC in December 2002. In this 
capacity, he provides monitoring of military and civilian activities on and uses of the Reserve and the 
impact of those activities and uses on the water supply and wildlife habitats. Working directly for the 
EMC, Mr. Begley has unrestricted access to all data and information from the various environmental and 
management programs. He has full access to all points in the Reserve and conducts inspections at any 
time in order to monitor, oversee, evaluate, and report to the EMC on the environmental impact of 
military training and other activities. His on-site monitoring occurs prior to, during and immediately 
following training and other activities. Mr. Begley's monitoring activities include but are not limited to: 
training sites, pollution prevention and habitat protection activities for both military and contractors in the 
Reserve, as well as coordinating with and consulting with the Massachusetts National Guard 
Environmental & Readiness Center (E&RC) on various projects, initiatives and issues. 

Mr. Begley is located at the MMR and acts as a liaison between the EMC, SAC, CAC, military, 
general public, and various state agencies. Mr. Begley identifies and monitors ongoing issues regarding 
training procedures and the environment and keeps the EMC, SAC and CAC apprised of the progress of 
these issues in addition to bringing issues to the E&RC for resolution. He also participates in community 
outreach activities with the E&RC and facilitates the EMC, SAC and CAC public meetings under the 
legislation. 

1.4.4 Meetings During TY 2012 

Table 1-1 lists the dates of EMC, SAC and CAC meetings during TY 2012. At these meetings, the 
MAARNG presented briefings and provided information to the EMC, SAC and CAC on a variety of 
current or planned activities during TY 2012 to include: updates on Tango, Juliet and Kilo ranges; STAPP 
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system covers; Sierra and India ranges update; copper ammunition; Soldier Validation Lane training; lead 
ammunition pilot period extension request/approval; Air Force Civil Engineer Center (AFCEC) turbine 
project; natural and cultural resources management program; community involvement; pyrotechnics 
(M116A1 Hand Grenade Simulator); Camp Edwards Site Consolidation Plan; Joint Land Use Study; 
NStar projects in the Reserve; EPA Region 1 and EMC Notices of Violation; ten-year review round-table 
discussion of Chapter 47 of the Acts of 2002; new MMR Executive Director position responsibilities; 
proposed use of M781 40mm (Grenade) Training Round on Lima Range; Supplemental Environmental 
Impact Report; and future planning and training initiatives. 



TABLE 1-1 
MEETINGS DURING TY 2012 


EMC 


CAC 


SAC 


December 5, 2011 


November 17, 2011 


November 2, 2011 




March 29, 2012 


September 13, 2012 




September 27, 2012 





1.5 HISTORY OF STATE ENVIRONMENTAL REVIEWS 

The MAARNG initially proposed modernization projects at Camp Edwards back in the mid-1980s. 
This led to a series of environmental submissions and reviews in the ensuing years as changes were made 
and additional projects and activities were proposed. These projects and activities led to a series of 
environmental Certificates issued by the Commonwealth of Massachusetts on various initiatives to 
resume weapons firing and particular training activities at Camp Edwards. This history can be found on 
the Publications page of the E&RC's website at: 

http://states.ng.mil/sites/ma/resources/erc/publications/mmr-mp-state-environmental-reviews.pdf 
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SECTION 2 
SMALL ARMS RANGE UPDATE 



2.0 INTRODUCTION 

This section of the Annual Report provides an update on activities associated with returning to firing 
lead ammunition at the small arms ranges on Camp Edwards to meet the requirement established in the 
November 9, 2006 Certificate issued by EOEA that approved the return to firing lead ammunition on 
Tango Range and its August 22, 2007 Certificate on Juliet and Kilo ranges. The locations of Tango, 
Juliet and Kilo ranges are shown in Figure 2-1. Information on the types and amounts of lead 
ammunition fired on these ranges during TY 2012 is provided in Section 4 of this report. 

This section also includes information on Camp Edwards' request to EPA Region 1 and the EMC 
during TY 2012 to return to live firing on Sierra and India ranges using copper ammunition. The 
locations of Sierra and India ranges are also shown in Figure 2-1. Information on the amount of 
ammunition fired on these ranges during TY 2012 is provided in Section 4 of this report. 

Information is also provided in this section for October and November 2012 (the first two months of 
TY 2013) on these ranges as the EMC approval letters for the pilot programs on Tango, Juliet and Kilo 
ranges require the MAARNG to make efforts to include information in the Annual Report of any timely 
or relevant information from October and November before finalizing the Annual Report. 



2.1 SMALL ARMS RANGE WORKING GROUP 

An interagency Small Arms Range Working Group (SARWG) was established to discuss best 
management practices, detailed range design, pollution prevention plans, community involvement 
opportunities, and the investigation and remediation of specific small arms ranges. The SARWG includes 
representatives from MassDEP, EPA Region 1, the EMC, the Massachusetts National Guard, the E&RC, 
and the Army Environmental Command (AEC). The group met once during TY 2012, on February 2, 
2012, although there were numerous interactions between group members by email, telephone, or in- 
person throughout the year. 



2.2 TANGO, JULIET AND KILO RANGES - LEAD AMMUNITION 

Lead ammunition firing on Tango, Juliet and Kilo ranges continued throughout TY 2012 under a pilot 
program approved by both EPA Region 1 and the EMC. The pilot program for Tango Range was initially 
approved in July 2007, while the pilot program for Juliet and Kilo ranges was initially approved in 
January 2009. Both EPA Region 1 and the EMC extended the pilot program period on these ranges, 
which include provisions for STAPP bullet capture systems, until December 31, 2012. Camp Edwards 
asked the EMC to approve a one-year extension of the pilot period (through December 31, 2013) at its 
meeting on December 11, 2012, which the EMC approved. Camp Edwards submitted a letter to EPA 
Region 1 on December 12, 2012 requesting it also approve a one-year extension through December 31, 
2013. EPA Region 1 issued a letter on December 18, 2012 approving the one-year extension. 
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Figure 2-1 Camp Edwards Training Areas and Ranges 
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2.2.1 Range Use 

Information on the types and amounts of lead ammunition fired on these ranges during TY 2012, and 
since firing of lead firing resumed at these ranges, is provided in Section 4 of this report. 

2.2.2 Range Maintenance 

Inspections of the Tango, Juliet and Kilo ranges were conducted by Camp Edwards personnel during 
TY 2012 in accordance with the provisions of the Operation, Maintenance and Monitoring Plans 
(OMMPs). The EMC and EPA Region 1 participated in numerous visits and inspections of the Reserve 
in TY 2012. The Chief Executive Officer of the company that builds the STAPP system conducted a site 
visit on November 7, 2011 to inspect the three systems. 

Maintenance activities conducted during TY 2012 included: placing covers on the STAPP systems on 
Juliet and Kilo ranges on October 4-5, 2011 (a cover was placed on Tango Range on September 15, 
2011); toe box cover repair on Juliet Range in November/December 2011; removing tarps and painting 
new overshot limit lines on Juliet and Kilo ranges in January 2012; removing the overshot barrier (with 
EMC approval) from Tango Range in April 2012; replacing sandbags, target frames, rebuilding firing line 
and pistol stands, spreading loam, and then hydroseeding Tango Range in May 2012; replacing all 
sandbags on Kilo and Juliet ranges in May 2012; repairing erosion on the back of the berm on Tango 
Range in August 2012; and spreading loam and hydroseeding Tango Range in August 2012. A list of 
maintenance activities conducted throughout the year, sequenced by date, is provided in Appendix C. 

2.2.3 Range Sampling 

Camp Edwards submitted the results, with accompanying analysis, of soil, pore water and 
groundwater sampling conducted at Tango, Juliet and Kilo ranges during the May - October 2011 
timeframe to EPA Region 1 and the EMC on December 15, 2011. On January 31, 2012, EPA Region 1 
submitted comments to Camp Edwards on the report which were responded to by Camp Edwards on 
March 26, 2012. Results from sampling conducted in September and November 2012 were provided to 
EPA Region 1 and the EMC in early December 2012. As the report for the September and November 
2012 sampling indicates, action levels for antimony in pore water samples were exceeded in lysimeters at 
Juliet and Kilo ranges and, as a result, further investigation of the causes of the elevated antimony 
concentrations is currently underway. Copies of the sampling results with accompanying analyses are 
provided in Appendix C. 

2.2.4 STAPP System Pumping 

A total of 305 gallons (estimated) of water were pumped from the STAPP systems on the three ranges 
during TY 2012: 115 at Tango; 62 at Juliet; and 128 at Kilo. The water is disposed of through licensed 
disposal firms (e.g., Clean Harbors) as a non-regulated material (water from bullet-catching system). 

Graph 2-1 reflects the amount of water pumped from the STAPP systems each training year since 
they were installed. The decrease in water pumped in TY 2012 is primarily due to the placing of tarps 
over the systems which preclude infiltration of rain water. Other reasons include the development of a 
new Standard Operating Procedure for the STAPPs, more detailed inspections of the STAPP systems, and 
tighter quality control oversight procedures. 
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Graph 2-1 STAPP System Water Pumping 
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Notes: 

1. Firing of lead ammunition at Tango Range commenced in March 2007. 

2. A new cover was installed on the STAPP on Tango Range in July 2009 because of problems with sealing of seams on the 
original cover; but all of the water pumped in TY 2009 was pumped before the new cover was installed. 

3. Firing of lead ammunition at Kilo Range commenced in March 2009. 

4. Firing of lead ammunition at Juliet Range commenced August 2009. 

5. Gallons pumped are estimated figures based on measurements of water in containment areas by dip stick. Water from 
multiple systems can be accumulated in the same disposal drum. 



EPA Region 1 issued a letter to Camp Edwards on November 7, 2011 for failure to follow the 
provisions of the approved OMMP plans in not timely disposing of water that accumulated in the STAPP 
systems on Tango, Juliet and Kilo ranges above established limits within seventy-two hours, and for not 
notifying EPA Region 1 within twenty-four hours that it might not be able to do so. 

As a result of this procedural violation, and after extensive consultations, Camp Edwards was fined 
$27,500 in August 2012 and also agreed to conduct a Supplemental Environmental Project. The project 
involves removing 14 acres of existing impervious surfaces in the grasslands area of the Cantonment 
Area, most of it located on Otis ANGB. The project must be completed by August 5, 2013. An update 
on the project will be provided in the TY 2013 Annual Report. 

The EMC issued a Notice of Violation letter to Camp Edwards on November 7, 2011 informing it 
that it had not complied with the Small Arms Range EPS (EPS 19) in failing to remove liquid from the 
STAPP bullet capture systems on Tango, Juliet and Kilo ranges on multiple occasions in TY 2011 within 
the time period established in the OMMP plans. Camp Edwards submitted a Response Packet to the 
EMC in early December 2011 (see first entry in Table 3-9 for additional information). 
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2.3 SIERRA AND INDIA RANGES - COPPER AMMUNITION 

The MAARNG has been working for the past few years to find environmentally acceptable methods 
to allow the resumption of firing ammunition at Sierra Range. This range is critical in training 
Massachusetts National Guard soldiers in required combat skills and was the next range at which the 
MAARNG would like to resume firing lead or approved alternate ammunition. Tango, Juliet and Kilo 
ranges are used by soldiers for weapons familiarization training. They have fixed targets at fixed 
distances and thus were easily adaptable to building STAPP bullet capture systems on dirt berms 
immediately behind the targets. Sierra Range is used to qualify soldiers in firing their weapons. This 
range has pop-up targets located at various distances in each firing lane and thus STAPP systems did not 
appear to be practical. 

Camp Edwards sent a letter to the EMC on October 11, 201 1 requesting to return to live fire on Sierra 
Range using the M885A1, 5.56mm copper ammunition round, as well as using copper ammunition on 
Tango Range. The SAC was briefed at its November 2, 2011 meeting, at which all members present 
voted in favor of the proposal. The proposal was briefed to the CAC at its November 17, 2011 meeting, 
at which all CAC members present voted in favor. The EMC was briefed at its December 5, 2011 
meeting, and voted in favor of a two-year trial period. On June 1, 2012, Mr. Mark Begley, the EMC's 
Environmental Officer, emailed Camp Edwards indicating firing of copper ammunition in June 2012 at 
Sierra Range was approved while official documents were finalized and issued. 

Camp Edwards sent a letter to the EMC on June 19, 2012 requesting its approval of the Sierra Range 
Standard Operating Procedures and Range Management Plan submitted with the request letter. On June 
29, 2012, the EMC issued a letter conditionally approving the Sierra Range Standard Operating Procedure 
and Range Management Plan for two years. 

Camp Edwards also sent a letter to EPA Region 1 on October 11, 2011 requesting to return to live fire 
on Sierra Range using the M885A1, 5.56mm copper ammunition round, as well as using copper 
ammunition on Tango Range. On January 8, 2012, EPA Region 1 forwarded a letter to Camp Edwards 
indicating that it was not in the position to approve a particular ammunition for use at Camp Edwards and 
that, based on information provided, the proposed copper ammunition did not appear to violate the terms 
of its Administrative Order #2, which prohibited the firing of lead ammunition. 

EPA Region l's letter also indicated that it was reviewing the November 2011 Draft Sierra Range 
Soil and Groundwater Investigation Report and that firing copper ammunition at Sierra Range was 
prohibited until such time as it determined that the soil and groundwater at Sierra Range have been 
adequately characterized, and that no further investigations or cleanup at Sierra Range was deemed 
necessary. 

On April 3, 2012, EPA Region 1 sent a letter to Camp Edwards indicating that it had finished its 
review of the Draft Sierra Range Soil and Groundwater Investigation Report and, based on its review, had 
determined that further investigation and cleanup was not necessary at Sierra Range at this time. It 
further indicated that final cleanup plans for Sierra Range (and Tango) would be formally documented in 
the near future in a Decision Document that would be subject to a public comment period. 

Camp Edwards submitted a Request for Advisory Opinion to the MEPA office on November 18, 
2011 for using copper ammunition on Sierra and Tango ranges. In the letter, Camp Edwards requested 
that MEPA determine that the proposed use of copper ammunition be determined as insignificant in 
accordance with the provisions that the proposal did not meet or exceed the applicable regulatory 
threshold criteria. After receiving and reviewing comments from the EMC (December 12, 2011) and 
MassDEP (December 13, 2011), EOEEA issued a letter on December 16, 2011 stating that the proposed 
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use of copper bullet ammunition at Sierra and Tango ranges did not require a Notice of Project Change 
and that the MAARNG could proceed with the EMC review and approval process for the proposed 
action. 

To support firing on Sierra Range, an earthen backstop berm was constructed behind the 300-meter 
target line to intercept projectiles along their anticipated trajectories and contain projectiles within the 
impact media on the front face of the berm for future recovery. Auxiliary earthen backstop berms were 
added behind selected stationary infantry target emplacements at 50 meters and 100 meters to prevent 
range floor strikes, minimize unpredictable projectile ricochet, and contain projectiles for future recovery. 
Additionally, the ninety stationary infantry target emplacement berms were retrofitted with the same 
impact media as the backstop berms to also prevent range floor strikes, minimize unpredictable projectile 
ricochet and contain projectiles for future recovery. 

On May 9, 2012, Camp Edwards sent letters to the EMC and EPA Region 1 requesting approval to 
return to live fire on India Range with copper ammunition rather than Tango Range. In these letters, 
Camp Edwards explained that it had discovered that the new copper ammunition round had a wider 
Safety Zone Distance requirement than lead ammunition, and that this wider safety zone precluded firing 
copper ammunition at Tango Range and the adjoining Sierra Range simultaneously. Additionally, Camp 
Edwards indicated that a lot of time, effort and funding had been expended on constructing the STAPP 
system on Tango Range and that it felt it was not appropriate to demolish the system on Tango Range 
after the considerable financial and manpower investment in it. 

Soldiers use India Range, which has 20 lanes, to mechanically zero their assigned weapons prior to 
moving to Sierra Range to qualify. 

The EMC issued a letter on June 8, 2012 approving the design and construction plans to use copper 
ammunition on India Range subject to several conditions. 

EPA Region 1 issued a letter to Camp Edwards on May 15, 2012 indicating that it had reviewed the 
Draft India Range Tungsten Investigation and Soil Removal Project Note submitted by the Impact Area 
Groundwater Study Program (IAGWSP) and, based on the information reviewed thus far, it did not 
believe that the copper ammunition firing proposed by Camp Edwards for India Range would interfere 
with completing the investigations for all of the Small Arms Ranges and issuing a final cleanup decision. 
Therefore, it approved Camp Edwards proceeding with its plans for firing lead ammunition on India 
Range. 

A backstop berm was constructed at India Range to maximize the recovery of rounds fired into the 
berm. The berm is 16 feet high and approximately 40 feet wide at its base, with a slope that runs the 
length of the range. 

Camp Edwards submitted a letter to the EMC on August 15, 2012 forwarding the India Range 
Standard Operating Procedure (SOP) and Range Management Plan and requesting EMC approval of 
them. Camp Edwards received an email from the EMC on August 28, 2012 indicating it approved the 
plans and to treat the email as its approval pending issuance of a formal approval letter. 

Lysimeters were installed on the range floors at Sierra and India ranges to monitor concentrations of 
range-related metals in pore water. Each lysimeter is two feet below the ground surface and will intercept 
the rainwater as it makes its way to the groundwater, thereby providing an early indication if metals are 
likely to impact the groundwater. These lysimeters will be monitored annually starting in September 
2012 as part of the sampling program specified in the Standard Operating Procedures for these ranges. 
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Firing of copper ammunition commenced at Sierra Range on July 8, 2012 and at India Range on 
September 15, 2012. 



Photograph 2-la Soldiers firing copper ammunition on Sierra Range. 




Photograph 2-2 Signage posted on India Range stating only Copper Ammunition should be 
fired. 
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Copies of the correspondence associated with the request and approval to use copper ammunition on 
Sierra and India ranges are available on the Publications page of the E&RC website. 



2.4 LIMA RANGE - M781 40MM PRACTICE ROUND 

Camp Edwards submitted a letter to EPA Region 1 on September 7, 2012 regarding its proposed use 
of the M781 40mm Training Round on Lima Range and requesting that EPA review this action under the 
provisions of Administrative Order #2 that it issued in February 1997. The request letter included 
information describing the munition and its training use, as well as a description of the constituents of the 
round. The M781 40mm round, a practice grenade, has a lead-free projectile composed of a hollow 
plastic "windshield" filled with Day-Glo-Orange marking powder. 

EPA Region 1 sent a letter to Camp Edwards on October 10, 2012 indicating its proposed agreement 
to modify Administrative Order #2 to allow use of the M781 40mm Training Round, with its proposal 
subject to a fourteen-day public comment period starting on October 12, 2012 and ending on October 26, 
2012. No comments were received during the public comment period and EPA Region 1 issued a letter 
on November 19, 2012 modifying Administrative Order #2 to allow use of the M781 40mm Training 
Round on Lima Range. The approval is conditioned upon Camp Edwards complying with all conditions 
established by the EMC and conducting training activities in a manner that does not interfere with, or 
slow down, the schedule for completing the investigation and cleanup required under the Administrative 
Orders. 

The SAC was briefed on this request at its September 13, 2012 meeting and voted unanimously to 
recommend approval of this round, with appropriate management plan and Best Management Practices, 
to the EMC. The CAC was briefed at its September 27, 2012 meeting and it also voted unanimously to 
approve use of this training ammunition. Camp Edwards submitted a formal request letter to the EMC on 
October 24, 2012. The EMC voted at its meeting on December 11, 2012 to conditionally approve the use 
of the M781 40mm round and to authorize its Executive Director, Mr. Mark Begley, to issue an approval 
for the range management plan for use on Lima Range with appropriate best management practices. 



2.5 CONSOLIDATION OF OPERATIONS, MAINTENANCE AND MONITORING 
PLANS 

The regulatory processes, including working through the SARWG, to receive approval from the EMC 
and EPA Region 1 to resume firing lead ammunition at Tango, Juliet and Kilo ranges on Camp Edwards 
required the development of detailed OMMPs for each range. The Tango Range OMMP was published 
in June 2007 with revised plans published in December 2007 and January 2009. The separate OMMPs 
for Juliet and Kilo ranges were published in October 2008 with revised plans for both ranges published in 
January 2009. Limited revisions were also enacted at the request of EPA Region 1 and the EMC in 201 1. 

Through operational experience gained after the original OMMPs were written, several 
improvements that could be made to the plans were identified. The MAARNG developed a proposed 
consolidated Juliet, Kilo and Tango Range OMMP that would include identified improvements. A final 
consolidated OMMP for Juliet, Kilo and Tango ranges was submitted to EPA Region 1 and the EMC on 
September 7, 2012. EPA Region 1 issued a letter on October 4, 2012 modifying the provisions of its 
Administrative Order #2 to incorporate the consolidated plan for the three ranges. 
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Changes to the OMMP include the following: 

• Consolidation of the three plans into one plan for all three ranges 

• Deletion of extraneous information that is not related to protection of the environment 

• Reorganization of the plan so that important tasks have their own primary section and aren't 
buried in various sub-sections 

• Simplification of the range inspection procedures 

• A streamlined environmental monitoring that accounts for lessons learned since the original 
OMMPs were written, while still ensuring protection of the environment 

• A simplified action level process for soil, pore water and groundwater monitoring results to 
ensure environmental protection 



2.6 SUPPLEMENTAL ENVIRONMENTAL IMPACT REPORT 

The MAARNG published a Supplemental Environmental Impact Report (SEIR) in August 2012. 
Legal notification was placed in the Cape Cod Times on August 14, 2012. The formal Notice of 
Availability was published in the Environmental Monitor on August 22, 2012 (Volume 78, Issue 8) with a 
30-day public comment period ending on September 21, 2012. A public meeting on the SEIR was held at 
Camp Edwards on September 14, 2012 followed by a tour of the training areas and ranges. EOEEA 
issued a Certificate on September 29, 2012 approving the SEIR. The decision was published in the 
Environmental Monitor on October 8, 2012 (Volume 78, Issue 11). 

The intent of the SEIR was to satisfy the requirements of the November 9, 2006 EOEA and August 
10, 2007 EOEEA Secretary's Certificates to provide supplemental information on the use of the small 
arms ranges. Further intent of the SEIR was to allow the MAARNG to present the remainder of the 
Small Arms Range Improvement Project for state permitting, as appropriate, through the EMC in 
accordance with the Environmental Performance Standards as specific range designs, Best Management 
Practices, and Range Management Plans are developed. Any project, outside of the Small Arms Range 
Improvement Project, that exceeds MEPA threshold criteria or reduced threshold criteria in the 
Reserve/Training Area will require further MEPA review. 

In the September 29, 2012 Certificate, the EOEEA Secretary determined that the SEIR adequately 
responded to the scope of the EOEA Certificate on the Notice of Project Change dated November 9, 2006 
and that it was appropriate to allow details of range-specific pollution prevention (P2) plans to be 
finalized in the future through existing mechanisms to include the SARWG, SAC, CAC, EMC, and EPA 
Region 1 approval processes. Additionally, the Secretary indicated that the MAARNG would work 
closely with the EMC and its advisory councils, the SARWG and other stakeholders to address comments 
received on the SEIR from the EMC and the Association to Preserve Cape Cod (APCC). 

The September 29, 2012 EOEEA Certificate is included in Appendix D. The SEIR with its thirteen 
appendixes is available on the E&RC website: www.E&RC.org. 
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SECTION 3 
ENVIRONMENTAL MANAGEMENT PROGRAMS 

AND 
COMPLIANCE WITH ENVIRONMENTAL PERFORMANCE STANDARDS 



3.0 INTRODUCTION 

The July 16, 2001 Certificate issued by EOEA approving the MMR Master Plan and Chapter 47 of 
the Acts of 2002 require the Annual Report to contain information describing the range of resource 
management activities conducted by the MAARNG in the Reserve and to report on each of the specific 
EPSs for the Reserve established by that process. Sections 3.1 through 3.19 include information for each 
of the nineteen EPSs in the same sequence as they appear in Appendix A. Section 3.20 provides similar 
information for the generic Cultural Resources EPS that also applies to MAARNG activities in the 
Reserve. In addition to meeting this requirement, Section 3 provides information on mitigation measures 
undertaken by the MAARNG and information on any noncompliance with the EPSs. 

The July 16, 2001 Certificate also required information be reported for the past five years, whenever 
such data is available, to identify long-term trends in program activities. However, data is provided in 
this report back through TY 2002, when available, the year of publishing the first Annual Report. 
Additional information on environmental management activities performed in the Reserve during the past 
five years can be found on the Publications page of the E&RC web site at: www.EandRC.org. 

Table 3-10, provided towards the end of this section, identifies the relevant federal, state, Department 
of Defense (DoD), and U.S. Army environmental regulations governing MAARNG activities in the 
Reserve. 



3.1 GROUNDWATER RESOURCES MANAGEMENT 
3.1.1 Program Activities and EPS Compliance 

Following is a summary of activity regarding MAARNG compliance with the Groundwater 
Environmental Performance Standard during TY 2012: 

• No new stormwater discharges were directed in Zone 1 Wellhead Protection Areas of the 
Reserve. 

• No in-ground septic systems were installed within Zone 1 Wellhead Protection Areas of the 
Reserve. 

• No solid wastes were generated or held within Zone 1 Wellhead Protection Areas of the 
Reserve. 

• Travel in Zone 1 Wellhead Protection Areas was limited to foot travel or to vehicles required 
for construction, operation or maintenance of wells. 

• The MMR Groundwater Protection Policy is available on the Publications page of the E&RC 
website at: www.EandRC.org. 

• The Upper Cape Water Supply Cooperative continues to have appropriate signage around the 
400-foot radius of its three water supply wells in the Reserve. 
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• The Upper Cape Water Supply Cooperative continues to have fencing around its three water 
supply wells. 

• A representative of the E&RC office routinely attended the bi-monthly meetings of the Upper 
Cape Regional Water Supply Cooperative to ensure continuing coordination of Cooperative 
activities in the Reserve. 

• The MAARNG did not drill any new water supply wells in the Reserve; the wells at Range 
Control and the Ammunition Supply Point continue to be the only active water supply wells 
operated by the MAARNG in the Reserve. (Note: These two wells are not classified by the 
Commonwealth of Massachusetts as public water supply system wells because they do not 
exceed the state threshold established in 310 Code of Massachusetts Regulations [CMR] 
22.02.) 

• The Upper Cape Water Supply Cooperative operated within the water withdrawal limits of its 
MassDEP issued permit: a permit- authorized average of 3,000,000 gallons per day with an 
average withdrawal during TY 2012 of 1,196,000 gallons per day. 

• The 102 nd Intelligence Wing operated within the water withdrawal limits of its MassDEP issued 
registration: an authorized average of 540,000 gallons per day for a total withdrawal of 
197,100,000 gallons per year. 

3.1.2 Precipitation 

Precipitation information included in the Annual Report for the TY 2002 through TY 2009 period 
was provided by the base weather station near the airfield in the Cantonment Area of Otis ANGB. With 
the loss of the F-15 fighter jets from Otis ANGB in the last Base Realignment and Closure round, the Otis 
ANGB weather station closed. Starting with data for TY 2010, precipitation information is obtained from 
the Northeast Regional Climate Center at Cornell University in Ithaca, New York, based on recordings 
from a station in East Sandwich, Massachusetts. That station reported a total of 50 inches of precipitation 
for TY 2012. Graph 3-1 reflects the amount of precipitation recorded since TY 2002. 



Gr ap h 3-1 Precipitation Recorded at M MR 
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3.1.3 Groundwater Level 

During the early part of TY 2005, the U.S. Geological Survey (USGS) installed a monitoring well 
(USGS number MA-SDW 537-0107) on Camp Edwards to record the altitude of the water table in the 
Cape Cod aquifer. The well is located on the J-l Range of the Reserve to the west of Greenway Road and 
is about 107 feet deep. A recording device in the well electronically transmits a continuous record of the 
water level at the top of the water-table mound that forms the Sagamore groundwater-flow system on 
western Cape Cod. The well's location is shown in Figure 3-1. 

During TY 2012 (October 1, 2011 to September 30, 2102), the water-table altitude (in feet above the 
National Geodetic Vertical Datum of 1929, also referred to as sea level) declined about 1.7 feet. This 
pattern of water-level decline was observed at most USGS monitoring wells on Cape Cod and reflects a 
general decline in groundwater levels from the record-high water levels observed Cape-wide in 2010. 
Graph 3-2 shows the trend in the water-table altitude at the USGS monitoring well for the 2005-2012 
training years. 



Graph 3-2 U.S. Geological Survey Monitoring Well 
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The IAGWSP provided part of the funding for the installation and operation of the monitoring well 
because the water-level data are used in that program. The well became operational in January 2005. 
Information from the well is publicly available on the following USGS websites: 

http://ma.water.usgs.gov/MMRCape/wl.html 
http://ma.water.usgs.gov/infodata 
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Figure 3-1 U.S. Geological Survey Monitoring Well Location 
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3.1.4 Water Supply Systems 

3.1.4.1 Upper Cape Regional Water Supply Cooperative 

The Upper Cape Regional Water Supply Cooperative provided 437,775,000 gallons of water (a daily 
average of 1,196,000 gallons) from its three wells to the six public water supply systems it services during 
TY 2012: Bourne Water District, Mashpee Water District, Sandwich Water District, the Town of 
Falmouth water system, the Barnstable County Correctional Facility, and the Otis ANGB water supply 
system. Graph 3-3 shows the daily average pumping rate of the Cooperative since TY 2003, its first full 
year of production. The locations of the Cooperative's three water supply wells (WS-1, WS-2, WS-3) 
and its seven sentry monitoring wells (C-l through C-7) are shown in the figure in Appendix E. 



Graph 3-3 Daily Water Withdrawal, J-Well and Water Cooperative 
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Note: The Water Supply Cooperative didn't start pumping water until near the end of TY 2002. Thus, data in the graph for the 
Water Supply Cooperative is reflected commencing with its first full year of operation in TY 2003. TY 201 1 information is 
adjusted from what appeared in the TY 201 1 Annual Report. 



The Cooperative was not required, under the provisions of its Long Term Water Quality Monitoring 
Plan, to sample its monitoring wells during TY 2012. Appendix E includes graphs developed by the 
USGS which trend Upper Cape Regional Water Supply Cooperative sentry well data over the years. 



Questions concerning the Cooperative's activities should be directed to the Cooperative through Mr. 
Larry Dayian, Sarian Company, at (508) 888-7262. 
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3.1.4.2 Otis ANGB Public Water Supply System 

The Otis ANGB system pumped an average of 23,336 gallons of water per day and a total of 
8,541,000 gallons of water from its well during TY 2012. It also received 60,912,000 gallons from the 
Cooperative during TY 2012; a daily average of 165,194 gallons. Graph 3-3 shows the daily average 
pumping rate of the Otis system since TY 2002. 

A copy of the calendar year 2011 Water Quality Report published by the 102 nd Intelligence Wing in 
May 2012, as required by the Consumer Confidence Rule provisions of the 1996 Amendments to the Safe 
Drinking Water Act, is provided in Appendix E. Also included in Appendix E are graphs developed by 
the USGS that trend the J-Well data. 

Questions concerning the water supply system operated by the 102 nd Intelligence Wing should be 
directed to its Water Supply Superintendent at 508-968-4102. 

3.1.4.3 Bourne Water District Potential Water Supply Well 

In September 2008, the Bourne Water District submitted a request to the Massachusetts National 
Guard to access the WS-4 well site in the western portion of the MMR, just west of the district's water 
storage tank on the MMR. This well site was initially a component of the supply system under 
investigation for the Upper Cape Regional Water Supply Cooperative, but due to its remote location in 
regard to the other well sites, its lower potential production capacity, and the amount of additional 
pipeline that would have to be installed in the Reserve, it was not developed and made part of the 
Cooperative's system. This water supply development action is being funded by the Air Force Civil 
Engineer Center (AFCEC), formerly the Air Force Center for Engineering and Environment (AFCEE), as 
a component of a well-replacement associated with existing wells down-gradient from the contamination 
plume (LF-1) emanating from the closed base landfill. The Bourne Water District had requested and 
received permission from MassDEP for development of WS-4 as a drinking water supply. The well's 
location is shown in Figure 3-2. 

A pumping test was conducted by the Bourne Water District on the temporary well installed during 
the Cooperative's investigation of the WS-4 site, and water quality monitoring has been ongoing at and 
upgradient of the well site. MassDEP approved the pump test results on February 26, 2008 and the 
Bourne Water District board voted on April 8, 2008 to proceed with applicable actions concerning WS-4. 

Officials from the Bourne Water District and its engineering firm, Haley and Ward, Inc., met during 
TY 2009 with representatives from the Massachusetts National Guard, the Installation Restoration 
Program (IRP), the EMC's Environmental Officer, and the Massachusetts Division of Fisheries and 
Wildlife (MADFW) to discuss the various real estate and environmental actions necessary to receive 
approval to bring the well into a production status as part of the Bourne Water District. The Bourne 
Water District submitted its formal real estate property request for access to the WS-4 well during TY 
2010. The Bourne Water District submitted an Environmental Notification Form (ENF) to the MEPA 
office in December 2010. It was published in the Environmental Monitor on December 22, 2010 
(Volume 75, Issue 3). EOEEA issued a Certificate on January 7, 2011 (Volume 75, Issue 6) indicating 
that no further MEPA review was required, that the Bourne Water District could resolve any remaining 
issues through direct consultation with MADFW and through the MassDEP permitting process, and that 
the project could proceed to permitting. 
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Figure 3-2 Well Site 4 Location 
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The ENF and EOEEA Certificate can be found on EOEEA's Massachusetts Environmental Policy 
Act web site at: http://www.env.state.ma.us/mepa/ 

Officials from the Bourne Water District briefed the SAC on April 6, 2011 and the CAC on April 21, 
2011. A meeting was held at the state house in Boston on June 23, 2011 at which time a draft legislative 
act, which would grant access to the Bourne Water District, prepared by MADFW, was discussed. 

Legislation was introduced during TY 2012 (Bill S.2215) which was signed into law by Governor 
Deval Patrick on July 31, 2012. The legislation authorizes the Department of Fish and Game to lease the 
WS-4 well site land to the Bourne Water District for a period not to exceed 99 years. The Bourne Water 
District held a meeting on August 22, 2012 with officials from organizations involved in the action to 
identify appropriate steps necessary to develop and issue the lease document. Three representatives from 
the MAARNG attended the meeting: one from the Massachusetts National Guard Joint Force 
Headquarters in Milford, Massachusetts, and two from the E&RC. The applicable real property 
document is expected to be issued during TY 2013. 

Bourne Water District representatives attended the EMC meeting on December 11, 2012 and 
requested that the EMC support the proposed well and pump station as planned, consistent with the intent 
and purpose of the Upper Cape Water Supply Reserve. The EMC voted in favor of the motion. 



3.2 WETLANDS AND SURFACE WATER MANAGEMENT 

3.2.1 Program Activities and EPS Compliance 

Following is a summary of activity regarding MAARNG compliance with the Wetlands and Surface 
Water Environmental Performance Standard during TY 2012: 

• The MAARNG did not take any actions during the year that resulted in the loss of any wetland 
resources or their 100-foot buffer areas. 

• Representatives of the E&RC routinely attended the meetings of the MMR Cleanup Team, as 
well as numerous coordination meetings held by the IAGWSP, to stay abreast of the 
IAGWSP's remediation activities in the Reserve and to ensure appropriate coordination existed 
between appropriate offices and that remediation activities did not impact wetlands areas. 

• No new bivouac areas were created in the Reserve during the year within 500 feet of any 
wetland. 

• No land alteration activities were conducted by the MAARNG within 100 feet of a certified 
vernal pool during the year. 

• Eight water bodies were surveyed during TY 2012. 

• One Vernal Pool Observation Form was submitted in TY 2012. 

3.2.2 Vernal Pools 

The Natural Resource Office submitted a Vernal Pool Observation Form to the Natural Heritage and 
Endangered Species Program (NHESP) office in August 2012 for Raccoon Swamp C, located in Training 
Area C- 15. 
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Eight water bodies, including Raccoon Swamp C, were surveyed during TY 2012 for obligate vernal 
pool species to certify vernal pools on Camp Edwards. Other water bodies surveyed included: Little 
Halfway Pond, Tank Trail Pond, Gibbs Pond, and Monument Swamp Cistern. Additionally, surveys were 
conducted of the following wetlands in TY 2012: Donnely Pond, Red Maple Swamp and Bailey's Pond. 

Table 3-1 lists the certified vernal pools in the Reserve. Figure 3-3 shows the locations of the over 
twenty vernal pools and wetlands on Camp Edwards. Raccoon Swamp C was the only submission 
pending NHESP action as of September 30, 2012. 



TABLE 3-1 
VERNAL POOL CERTIFICATION STATUS 


Wetland 
Name 


Date 
Certified 


Training Area 
Located In 


Area 

(Acres) 


A2 Pond 


March 2006 


A2 


0.41 


Bypass Bog 


August 201 1 


Across from J Ranges 


1.74 


Cranberry Bog 


March 2006 


B9 


2.31 


Deep Bottom Pond 


March 2006 


B9 


1.33 


Gibbs Pond 


March 2006 


C 14 


0.54 


GP-3 


September 201 1 


BA7 


0.79 


Grassy Pond 


March 2006 


South of Gibbs Road 


0.40 


Little Halfway Pond 


March 2006 


B8 


0.65 


Monument Swamp 


March 2006 


B 11 


1.76 


Monument Swamp Cistern 


August 2008 


B 1 


0.36 


Opening Pond 


March 2006 


North of G Range 


0.87 


Ox Pond 


September 201 1 


Whipp Road, Southeast of B A 5 


0.11 


Raccoon Swamp A 


March 2006 


C 14 


0.49 


Raccoon Swamp B 


March 2006 


C15 


0.73 


Raccoon Swamp D 


August 201 1 


C15 


0.18 


Raccoon Swamp E 


August 201 1 


C15 


1.64 


Round Swamp 


August 2008 


B 10 


0.49 


Skeet Range Pool 


March 2006 


Near Otis Fish & Game Club 


0.10 


Spruce Swamp 


September 201 1 


C 14 


2.67 


Succonsett Pond 


March 2006 


Central Impact Area 


1.33 


Tank Trail Pond 


August 2008 


B8 


1.03 



Final State of the Reservation Report - Training Year 2012 



27 



Figure 3-3 Vernal Pools and Wetlands 
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3.3 RARE SPECIES MANAGEMENT 
3.3.1 Program Activities and EPS Compliance 

Following is a summary of activity regarding MAARNG compliance with the Rare Species 
Management Performance Standard during TY 2012: 

• The members of the field crew hired for the summer of 2012 observed and reported on rare 
species in the Reserve. 

• The Natural Resource Office observed eleven species listed under the Massachusetts 
Endangered Species Act (MESA) on Camp Edwards in TY 2012, including 5,113 individuals, 
and reported the sightings to NHESP. (See Table 3-2) 

• The Natural Resource Office observed four species of grassland birds (Grasshopper Sparrow, 
Northern Harrier, Upland Sandpiper, and Vesper Sparrow) listed under MESA on Camp 
Edwards in TY 2012, including forty-nine individuals, and reported the sightings to NHESP. 

• During TY 2012, the Natural Resource Office staff reviewed and formally coordinated on 
sixteen Records of Environmental Consideration (RECs) for proposed actions in the Reserve as 
well as meeting and informally reviewing other proposed military and civilian activities in the 
Reserve to ensure that adverse impacts to natural resources (including state-listed endangered 
species) were avoided or mitigated. 



• 



No federally-listed rare species have been identified in the Reserve to date. (Note: The New 
England Cottontail rabbit (Sylvilagus transitionalis) has been proposed for federal listing under 
the U.S. Endangered Species Act and is a Candidate Species. This species has been 
documented on Camp Edwards. [See Section 3.3.4.]) 

3.3.2 Rare Species Reporting 

Table 3-2 identifies the rare species sightings reported to NHESP for the past five years. Reported 
sightings since the first Annual Report was published in TY 2002 are provided in Appendix F. The 
fluctuation in numbers of rare species reported is attributed to a variety of factors, including but not 
limited to: the time and length of surveys, locations where surveys are conducted (the same environmental 
monitoring plots are not necessarily visited each year), mowing schedules in the Cantonment Area, 
mowing procedures and schedules in the airfield area, intensity of the surveys, the number and experience 
of summer field crew personnel, weather conditions during the times available for surveys, locations 
where soldiers may train during the training year, familiarity of individual soldiers and others utilizing the 
various training areas and training support areas on Camp Edwards with rare species, etc. With these 
limitations and the varied associated counting procedures and efforts, the numbers contained in Table 3-2 
do not necessarily reflect changes or trends in populations. These are just raw number counts that are 
reported to NHESP based on sightings. 

The transfer of the 1 ,500-acre airfield (including runways and airfield grasslands) from the MAANG 
to the USCG resulting from the Base Realignment and Closure Commission's directed loss of the 
MAANG' s flying mission at Otis ANGB affects the counts of four bird species (Upland Sandpiper, 
Grasshopper Sparrow, Vesper Sparrow, Northern Harrier) starting in TY 2011. 
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TABLE 3-2 
LIST OF RARE SPECIES REPORTED TO NHESP 


Individuals Reported 


Common / Scientific 
Names 


TY 2008 


TY 2009 


TY 2010 


TY 2011 


TY 2012 


BIRDS 


Grasshopper Sparrow 

(Ammodramus savannarum) 


64 


68 


50 


26 


40 


Northern Harrier 

(Circus cyaneus) 


4 


4 


9 


4 


5 


Upland Sandpiper 

(Bartramia longicauda) 


15 


29 


29 


3 


3 


Northern Parula 

(Panda americana) 





1 











Sharp-shinned Hawk 

(Accipiter striatus) 





1 











Vesper Sparrow 

(Pooecetes gramineus) 


6 


3 


8 


3 


1 


Whip-poor-wills 

(Antrostomus vociferous) 


N/A 


N/A 


N/A 


N/A 


201 


REPTILES and AMPHIBIANS 


Eastern Box Turtle 

(Terrapene Carolina Carolina) 


15 


10 


13 


29 


13 


ODONATES 


Comet Darner 
(Anax longipes) 


3 


9 


6 


14 


4 


Spatterdock Darner 

(Aeshna mutate) 


24 


13 


7 


10 


14 


PLANTS 


Adder's Tongue Fern 

(Ophioglossum pusillum) 


458 





138 


48 


84 


Broad Tinker's Weed 

(Triosteum perfoliatum) 


99 


69 


56 


233 


332 


Torrey's Beak Rush 

(Rhynchospora torreyana) 


2,350 


2,550 


4,800 


2,606 


4,416 


Total 


3,038 


2,757 


5,116 


2,976 


5,113 


Notes: 1. Counts of Upland Sandpipers, Grasshopper Sparrows, Vesper Sparrows and Northern Harriers (all 
grassland bird species) through TY 2010 include counts of these species on the 1,500 acre airfield / 
airfield grassland area that was once part of Otis ANGB. The airfield and airfield grasslands were 
transferred to the U.S. Coast Guard as a result of the MAANG losing its flying mission during the last 
Base Realignment and Closure round. 
2. As part of its initiative to document whip-poor-will densities, NHESP requested reporting whip-poor-will 
counts effective in TY 2012. 
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3.3.4 New England Cottontail Rabbit Study 

The Natural Resource Office began a study in TY 2010 on the New England Cottontail rabbit, a 
candidate species for federal listing. The study objectives are to determine the home range and habitat 
preferences of the species. This information can be used regionally to determine effective management 
efforts for this potential species. 

Eleven rabbits were trapped, collared and tracked in TY 2012 (Photographs 3-la and 3-lb). 
Deoxyribonucleic acid (DNA) samples were taken from the rabbits and processed by the University of 
Rhode Island. Nine of the rabbits were confirmed to be New England Cottontails, while two rabbits were 
confirmed to be Eastern Cottontails. The length of time the rabbits were tracked in TY 2012 ranged from 
0.20 to 6.73 months. The average length of time a rabbit was tracked was 2.76 months. Locations were 
obtained four times a week for each rabbit. No rabbits were being tracked as of the end of TY 2012. 
Trapping will commence again during the winter, and tracking will continue to determine rabbit home 
range size and habitat preferences. 

Photograph 3-la and 3-lb New England Cottontail Rabbits trapped and collared at Camp 
Edwards during TY 2012 to obtain home range size and habitat preference to effectively manage 
for this candidate species. 




3.4 SOIL CONSERVATION MANAGEMENT 
3.4.1 Program Activities and EPS Compliance 

Following is a summary of activity regarding MAARNG compliance with the Soil Conservation 
Performance Standard during TY 2012: 

• All military and civilian uses and activities in the Reserve during the year were reviewed by the 
Natural Resource Office to ensure that they were compatible with the limitations of the 
underlying soils. All users were instructed to report evidence of soil erosion to Range Control 
so that potential repairs to roads, bivouac areas and well pads could be identified in a timely 
manner. 

• No new perennial or intermittent streams were identified in the Reserve during the year. 
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• None of the existing unimproved roads in the Reserve were made into improved roads as a 
result of IAGWSP remediation activities during the year. Additionally, any maintenance on 
unimproved roads during the year did not involve paving the roads. 

3.4.2 Erosion 

Figure 3-4 shows the locations of five erosion sites identified during TY 2012 through the Sustainable 
Range Program which is a combination of efforts by the Natural Resource Office, Range Control and 
Facilities Engineering staffs. As sites are identified, they are programmed for repairs using available 
Facilities Engineering personnel and equipment, and troop labor from Army National Guard engineering 
units, if available. The figure also shows the following locations where repair work was performed during 
TY 2012: Wood Road, Gibbs Road, Turpentine Road, Canal View Road, Estey Road, and Wheelock 
Road. 

As part of the IAGWSP investigation work at Former A Range, the program investigated and 
remediated the site with regards to unexploded ordnance. As a result, severe erosion occurred at the site 
(see Photograph 3-2; location also shown on Figure 3-4). The IAGWSP has taken action to include the 
installation of silt fence and hay bales to prevent further erosion. They have also hydro seeded the site to 
stabilize the soil and prevent any future erosion events. The seed mix used consisted of creeping red 
fescue, fawn tall fescue, annual rye grass, redtop bentgrass, and Ladino white clover. 



Photograph 3-2 Severe erosion on Former A Range. 
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Figure 3-4 Erosion Sites Identified and Repaired in TY 2012 




I Upper Cape Vteter Supply Reserve 
f Ranges 



Final State of the Reservation Report - Training Year 2012 



33 



3.5 VEGETATION MANAGEMENT 
3.5.1 Program Activities and EPS Compliance 

Following is a summary of activity regarding MAARNG compliance with the Vegetation 
Management Performance Standard for TY 2012: 

• Three members of the summer field crew hired for the summer of 2012 focused on vegetation 
surveys. Another member split time between vegetation and wildlife projects. 

• Vegetation surveys were conducted at twenty-one environmental monitoring plots during TY 
2012 as part of the Range and Training Land Assessment (RTLA) program. (See photograph 3- 

3) 

• 8,578 invasive plant species stems were removed during the year. 

• No timber harvests occurred in the Reserve during the year. 

• During the year, field crews visited known populations of the following state-listed plant 
species on Camp Edwards to ascertain their status and to gather data for rare species reporting 
purposes: (Note: See Table 3-2 for numbers counted in TY 2012.) 

1. Adder's Tongue Fern- threatened (present at one location) 

2. Broad Tinker's Weed - endangered (present at five locations) 

3. Torrey's Beak Rush - endangered (present at one location) 

• One prescribed burn was conducted by the MAARNG in the Reserve. 

Photograph 3-3 A TY 2012 field crew member standing along a line transect at the 0-meter 
marker indicating the plot number (# 521) and azimuth of the transect. This photograph also 
shows the type of vegetation along this environmental monitoring plot. 
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3.5.2 Vegetation Surveys 

As part of the RTLA component of the Army's Integrated Training Area Management (IT AM) 
program, vegetation surveys were conducted during TY 2012 at twenty-one environmental monitoring 
plots for control and management purposes. At present, there are approximately 250 environmental 
monitoring plots with efforts made to survey a portion of them each summer based on a variety of factors 
such as: funding, manpower, weather conditions, other workload priorities, etc. The actual plots surveyed 
each year vary, as does the frequency to which various plots are visited. 

During the year, a survey was also conducted at thirty-nine sites currently or historically used for 
military training. The focus of vegetation surveys has also shifted to be more inclusive of areas currently 
or historically experiencing military training. This shift will better determine military training impacts, 
identify needs for restoration, and provide information on suitable uses for specific areas. Table 3-3 
provides information on the number of environmental monitoring plots surveyed in each habitat type. 
Table 3-4 provides information on the number of environmental monitoring sites surveyed since TY 
2002. 



TABLE 3-3 
RTLA SURVEYS FOR CAMP EDWARDS - TY 2012 


Habitat 


Plots 
Surveyed for Birds 


Plots 
Surveyed for Vegetation 


Disturbed 


8 


8 


Pitch pine oak forest 


5 


5 


Scrub oak shrubland* 


9 


1 


Black oak scarlet oak forest 


2 


2 


Cultural grassland 


4 


4 


Scotch pine pitch pine scrub oak community 


1 


1 


TOTALS 


29 


21 


*For safety reasons, potential unexploded ordnance hazard, plot surveys in the Central Impact Area are limited to 
bird surveys. 



TABLE 3-4 
RTLA SURVEYS FOR CAMP EDWARDS - HISTORY 


Training 
Year 


Bird 
Surveys 


Vegetation 
Surveys 


TY 2012 


29 


21 


TY 201 1 


39 


41 


TY 2010 


50 


2 


TY 2009 


68 


58 


TY 2008 


63 


63 


TY 2007 


56 


56 


TY 2006 


59 


59 


TY 2005 


58 


62 


TY 2004 


61 


51 


TY 2003 


32 





TY 2002 


32 


21 


Note: Vegetation surveys were not conducted in TY 2003 because a Forest Resource Inventory Survey was conducted that year. 
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Figure 3-5 provides a visual presentation of the environmental monitoring plots surveyed during TY 
2012. 



3.6 HABITAT MANAGEMENT 

3.6.1 Program Activities and EPS Compliance 

Following is a summary of activity regarding MAARNG compliance with the Habitat Management 
Performance Standard during TY 2012: 

• The Natural Resource Office conducted vegetation surveys at twenty -one Environmental 
Monitoring Plots during TY 2012 and at thirty -nine areas currently or historically used for 
training. (See Figure 3-5 and Figure 3-7) These surveys are used to observe effects of training 
on the environment and provide indicators when a training area may need rehabilitation or 
habitat management such as prescribed burning. 



• 



• 



• 



The Natural Resource Office completed the third year of a New England Cottontail rabbit 
study. The office manages for early successional habitat required for rare species such as the 
New England Cottontail. Habitat management for this species compliments management for 
military training. Habitat management consists of mechanical clearing or prescribed burns. 

One prescribed burn was conducted in the Reserve during TY 2012 for habitat management 
purposes. (See Section 3.11.2) 

A total of 8,578 invasive plant species stems from five invasive species were eradicated during 
TY 2012. 



3.6.2 Invasive Plant Species Control Activities 

Invasive plants can be native or non-native species that have spread into native or minimally managed 
plant systems in Massachusetts. They can cause economic or environmental harm by developing self- 
sustaining populations and becoming dominant and/or disruptive to those systems. As defined here, 
"species" includes all synonyms, subspecies, varieties, forms, and cultivars of that species unless proven 
otherwise by a process of scientific evaluation; from the Massachusetts Invasive Plants Advisory Group 
(MIPAG). 

On Camp Edwards, pitch pine (Pinus rigida) can act as a native invasive. Disturbed and early 
successional areas of Camp Edwards can be dominated by pitch pine. In turn, management actions to thin 
these areas of pitch pine need to occur to prevent a monoculture of this species. Preventing a 
monoculture of pitch pine allows for greater plant and animal diversity to develop in the area of pitch pine 
thinning. 

Table 3-5 provides data on native and non-native invasive species control on Camp Edwards for the 
past five Training Years. Control activity since the first Annual Report was published in TY 2002 is 
provided in Appendix F. 

The fluctuation in numbers from year to year is attributed to a variety of factors, including but not 
limited to: the time and length of effort dedicated to this activity, mowing schedules in the Cantonment 
Area, the number and experience of summer field crew personnel, weather conditions during the times 
available for this activity, land locations where the species are located, etc. 
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Figure 3-5 Environmental Monitoring Plots Surveyed During TY 2012 
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Typically, the greater amount of control activity occurs in the Cantonment Area. This was the case in 
TY 2012 with 8,401 of the 8,578 stems eradicated (97 percent) in the Cantonment Area. The pitch pine 
elimination in the Cantonment Area in TY 2012 was a combined effort of a Wildland Fire Chainsaw 
Course, two group days with AmeriCorps, and the efforts of the summer field crew, Senior 
Environmental Corps and AmeriCorps volunteers cutting back smaller pitch pines. 

Figure 3-6 shows the general locations where control activity occurred in the Reserve/Training Area 
and Cantonment Area of Camp Edwards during TY 2012. 



TABLE 3-5 
NATIVE AND NON-NATIVE SPECIES CONTROL ACTIVITY ON CAMP EDWARDS 

FIVE YEAR HISTORY 


Common / Scientific 
Names 


MIPAG* Status 


TY 2008 


TY 2009 


TY 2010 


TY 2011 


TY 2012 


Pitch pine** 
(Pinus rigida) 


Native 
No MIPAG Status 











1,076 


6,735 


Honeysuckle 

(Lonicera sp.) 


Invasive 


4,919 


382 


1,920 


1,247 


760 


Autumn olive 
(Elaeagnus umbellate) 


Invasive 


1,400 


1,509 


62 


173 


834 


Multiflora rose 
(Rosa multiflora) 


Invasive 


237 


139 


53 


58 


191 


Scotch broom 
(Cytisus scoparius) 


No designation 





1 











Japanese Knotweed 

(Polygonum cuspidatum) 


Invasive 








44 








Japanese barberry 
(Berberis thunbegrii) 


Invasive 











1 





Forsythia 
(Forsythia sp.) 


Non-native 
No MIPAG Status 











1 





Winged Eunonymus 

(Euonymus alata) 


Invasive 








525 








Oriental bittersweet 
(Celastrus orbiculatus) 


Invasive 





155 


74 


75 


58 


TOTALS*** 




6,556 


2,186 


2,678 


2,631 


8,578 


*MIPAG - Massachusetts Invasive Plants Advisory Group. 

"Pitch pine can act as a native invasive and needs thinning based on management objectives. 

***Numbers are based on stem counts. 
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Figure 3-6 General Locations of Invasive Species Control Activity During TY 2012 
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3.7 WILDLIFE MANAGEMENT 

3.7.1 Program Activities and EPS Compliance 

Following is a summary of activity regarding MAARNG compliance with the Wildlife Management 
Performance Standard during TY 2012: 

• The Natural Resource Office completed the third year of a New England Cottontail rabbit 
study. 

• The Natural Resource Office applied for and received five permits from MADFW to conduct 
specific activities by the staff during the year. 

• Range Control was involved in the approval, planning, scheduling, and supervision of deer 
hunting activity in the Reserve. 

• Range Control was involved in the approval, planning, scheduling, and supervision of turkey 
hunting activity in the Reserve. 

• One member of the field crew hired for the summer of 2012 split time between wildlife and 
vegetation activities. 

• The Natural Resource Office conducted bird surveys at twenty-nine environmental monitoring 
plots in the Reserve in TY 2012. 

• The Natural Resource Office identified 5,113 specific occurrences of rare species in TY 2012 
for reporting to NHESP. (See Table 3-2) 

3.7.2 Wildlife Environmental Permits 

The Natural Resource Office received five permits from MADFW to conduct specific activities 
during TY 2012. The permits were as follows: 



• 



Salvage Permit - This permit, dated April 2, 2012, authorizes the salvage of any reptiles, 
amphibians, mammals, and birds found dead on Camp Edwards, except for white-tailed deer. It 
also includes a provision that the salvage of birds may require an additional federal migratory 
bird permit. 

• Scientific Collection Permit (Mammals) - This permit, dated February 23, 2012, authorizes the 
taking of small mammals in the shrew, mole, rats, and mice families, with certain exceptions, 
by live trap and pitfall to be marked and released at the point of capture. 

• Scientific Collection Permit (Reptiles and Amphibians) - This permit, dated February 23, 2012, 
authorizes the capture with pitfalls, hand net or by hand any reptile or amphibian species to be 
released alive within 24 hours at the point of capture. It also authorizes the marking of turtles 
with non-toxic paint for mark and recapture, and the attachment of radio transmitters on up to 
thirty Eastern Box Turtles. 

• Scientific Collection Permit (Fish) - This permit, dated February 23, 2012, authorizes the 
capture of all fish species except those listed as endangered, threatened or of special concern by 
electroshocking, seines and fish traps. It also limits the number of game species collected to 
numbers that do not exceed creel limits. 
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• Scientific Collection Permit (Mammals) - This permit, dated February 23, 2012, authorizes the 
capture of ten to fifteen New England Cottontail rabbits and to fit them with radio transmitters 
prior to release. It also authorizes taking blood and tissue samples from ears. 

3.7.3 Bird Surveys 

Bird surveys are part of the survey process conducted under the RTLA program at Camp Edwards. 
During TY 2012, the Natural Resource Office conducted two types of bird surveys. The first study 
consisted of visiting twenty-nine environmental monitoring plots to evaluate the effects of military 
training at landing zones, battle positions and ranges on bird species richness in comparison to grassland 
sites (a similar native open habitat type). Table 3-3 in Section 3.5.2 provides information on the number 
and types of environmental monitoring plots that bird surveys were conducted at during TY 2012. 

The average species richness was the same at ranges and grassland sites (Graph 3-4a). Although 
battle positions had slightly lower average species richness, the values are not significantly different. 
Landing zones did show significantly lower species richness; however, this is strongly influenced by the 
low number of species observed at one site. This was also the only site surveyed during any precipitation; 
this could have impacted the number of species singing or active during the time of the survey. When this 
site is taken out of the analysis, the average species richness is not significantly different from grassland 
sites (Graph 3-4b). 



Graph 3-4a. Average Bird Species Richness at Landing Zones, Battle Positions, Ranges, and 
Grassland Sites. 
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Graph 3-4b Average Bird Species Richness at Landing Zones, Battle Positions, Ranges, and 
Grassland Sites (excluding one landing zone site). 
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The second study, a bird survey route, was conducted throughout the training area to determine 
differences in bird species richness in a variety of military training areas and habitat types. The routes 
consisted of thirty-nine sites that were each visited three times to reduce the likelihood of species being 
undetected. Graph 3 -4c displays the average species richness for each type of training area and habitat 
type surveyed. Average species richness was greatest in dig sites, ranges and landing zones, which are all 
fairly open sites. Bivouac sites and land navigation sites are typically surrounded by pitch pine oak forest 
and tend to have a similar number of species. Although land navigation sites had the lowest average 
species richness, they were not significantly different from pitch pine oak forest sites. Figure 3-7 shows 
the locations of the bird survey route sites surveyed during TY 2012. 
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Gra ph 3-4c. Average Species Richness from Bird Route Surveys 
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Figure 3-7 Bird Survey Route Sites Surveyed During TY 2012 
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3.7.4 Rare Species Reporting 

The Natural Resource Office reports the number of rare bird and mammal occurrences to NHESP 
every year. Information submitted for TY 2012 is included in Table 3-2 in Section 3.3.2. 

3.7.5 Deer Hunt 

There was a deer hunting season in the Reserve during TY 2012 in which fifty-four deer were taken. 
This included a four-day archery season (November 16-19, 2011), a six-day shotgun season (December 
5-10, 2011), a three-day primitive (muzzleloader) season (December 15-17, 2011), and a three-day hunt 
for paraplegic sportsmen (November 3-5, 2011). Table 3-6 provides information on the deer hunts 
conducted at Camp Edwards since TY 2002. 



TABLE 3-6 

DEER HARVEST DATA FOR CAMP EDWARDS 

HISTORY 


Training 
Year 


Hunter 
Days 


Bucks 


Does 


Sex Ratio 


Total 


Deer/Hunter 
Ratio 


2012 


1,242 


30 


24 


1.3 


54 


0.04 


2011 


1,296 


40 


25 


1.6 


65 


0.05 


2010 


1,090 


39 


18 


2.2 


57 


0.05 


2009 


1,155 


29 


22 


1.3 


51 


0.04 


2008 


1,315 


29 


16 


1.8 


45 


0.03 


2007 


1,563 


39 


43 


0.9 


82 


0.05 


2006 


1,582 


38 


37 


1.0 


75 


0.05 


2005 


1,658 


49 


56 


0.9 


105 


0.05 


2004 


1,658 


49 


56 


0.9 


105 


0.06 


2003 


1,291 


79 


50 


1.6 


129 


0.10 


2002 


1,272 


105 


64 


1.6 


169 


0.19 


Note: Hunter Days is the sum of the number of hunters each day for each day of the annual hunt. 



3.7.6 Wild Turkey Hunt 

There was a five-day wild turkey hunting season in the Reserve from May 21 - May 25, 2012 during 
which hunters took five turkeys. In addition, a one-day youth turkey hunt was held on April 28, 2012 in 
which eighteen youths participated with five turkeys taken. Table 3-7 provides information on the wild 
turkey hunts conducted in the spring since TY 2002. 



TABLE 3-7 

TURKEY HARVEST DATA FOR CAMP EDWARDS 

HISTORY 


Training 
Year 


Hunter 
Days 


Turkeys 
Taken 


Turkey / Hunter 
Ratio 


2012 


96 


10 


0.10 


2011 


178 


11 


0.06 


2010 


118 


14 


0.12 


2009 


121 


12 


0.10 


2008 


78 


6 


0.08 


2007 


51 


1 


0.02 
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TABLE 3-7 (Cont'd) 

TURKEY HARVEST DATA FOR CAMP EDWARDS 

HISTORY 


Training 
Year 


Hunter 
Days 


Turkeys 
Taken 


Turkey / Hunter 
Ratio 


2006 


90 


4 


0.04 


2005 


44 


1 


0.02 


2004 


105 


4 


0.04 


2003 


- 


- 


- 


2002 


- 


- 


- 


Notes: 1. There were no turkey harvests in TY 2002 and TY 2003. 

2. Hunter Days is the sum of the number of hunters each day for each day of the annual hunt. 



3.8 AIR QUALITY MANAGEMENT 

3.8.1 Program Activities and EPS Compliance 

Following is a summary of activity compliance with the Air Quality Management Performance 
Standard for TY 2012: 

• There was no change in TY 2012 in the number of facilities with stationary source emissions 
operated by the MAARNG in the Reserve. 

• During TY 2012, air sampling was not required in the Reserve by EPA, MassDEP or Army 
regulation as part of air quality management of military training activities performed during the 
training year. Based on current military activities and regulatory requirements, the MAARNG 
does not anticipate having to conduct air sampling in the foreseeable future. 

3.8.2 Air Quality Permits 

Potential air emissions from stationary sources at Camp Edwards are below the established federal 
and state thresholds for the designated primary air pollutants (carbon monoxide, nitrogen oxide, 
particulate matter, sulfur dioxide, and volatile organic compounds). Thus, Camp Edwards does not 
require an air quality control permit for stationary source emissions under the provisions of the Clean Air 
Act (CAA), nor is Camp Edwards required to measure and report actual emissions from its stationary 
sources. However, the prescribed burn program requires an air quality control permit. 

The MAARNG received a letter from MassDEP dated January 1, 2012 extending the permit it had 
previously issued for the purpose of conducting prescribed burn activities on Camp Edwards, with the 
terms and conditions remaining identical to the previous permit issued on January 1, 2011. Accordingly, 
the permit allows the MAARNG to conduct prescribed burning activities for the period January 1, 2012 
through June 30, 2012 and from September 16, 2012 through December 31, 2012. In addition, the permit 
authorizes prescribed burning of up to twenty acres per burn event for research purposes for the period 
July 1, 2012 through September 15, 2012. 

3.8.3 Air Quality Reports 

310 CMR 7.00 requires that any person having control of a fuel burning facility or facilities with a 
total rated input capacity in excess of 10,000,000 Btu/hr of natural gas register certain information with 
MassDEP and submit required reports to it. Because of the number of facilities it has on Camp Edwards, 
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the MAARNG is required to submit a Source Registration/Emissions Statement (SR/ES) report for Camp 
Edwards to MassDEP every three years or as otherwise required by MassDEP. The last report for Camp 
Edwards was submitted in May 2012 for calendar year 2011. The next report will be submitted in 
calendar year 2015 with calendar year 2014 information. The only MAARNG stationary source 
emissions locations in the Reserve on Camp Edwards are Range Control and the Ammunition Supply 
Point. 

As required by the air quality permit authorizing the prescribed burn program at Camp Edwards, the 
MAARNG submitted a report to MassDEP providing a summary of the fire management activities 
conducted at Camp Edwards in calendar year 2011. Information on prescribed burn activity for TY 2012 
is provided in Section 3.1 1.2 of this report. 



3.9 NOISE MANAGEMENT 

3.9.1 Program Activities and EPS Compliance 

Following is a summary of activity regarding MAARNG compliance with the Noise Management 
Performance Standard during TY 2012: 

• No noise complaints were filed with Range Control concerning firing of ammunition in the 
Reserve during TY 2012. 

• No noise complaints were filed with Range Control or the Army Aviation Facility concerning 
helicopter activity in the Reserve during TY 2012. 

3.9.2 Operational Noise Management Plan 

The MAARNG published a Statewide Operational Noise Management Plan in December 2007 that 
provides a strategy for noise management at MAARNG facilities, including Camp Edwards. The plan 
includes a description of noise environments, including levels from small arms and aircraft training 
activities. Elements of the plan include education, complaint management, possible noise and vibration 
mitigation, noise abatement procedures, and land use management. Specific procedures are provided for 
noise complaints and protocols are provided for providing public notification for blowing up unexploded 
ordnance in place and for other unusual noise events. 



3.10 PEST MANAGEMENT 

3.10.1 Program Activities and EPS Compliance 

Following is a summary of activity regarding MAARNG compliance with the Pest Management 
Performance Standard during TY 2012: 



• 



• 



There was no outside contracting by the MAARNG for pest management services in the 
Reserve during TY 2012. 

8,578 invasive plant stems were removed. (See Table 3-5 in Section 3.6.2) 

Only approved herbicide formulations are used in the Reserve. (There were none used by the 
MAARNG in the Reserve in TY 2012.) 
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• There were no aerial applications of pesticides or herbicides in the Reserve. 

3.11 FIRE MANAGEMENT 

3.11.1 Program Activities and EPS Compliance 

Following is a summary of activity regarding MAARNG compliance with the Fire Management 
Performance Standard during TY 2012: 

• The MAARNG conducted one prescribed burn in the Reserve in TY 2012. 

• An annual report on the prescribed burns conducted during calendar year 2011 was submitted 
to MassDEP on November 28, 2011 as required by the Air Quality Permit. 

• The MAARNG received a new prescribed burn permit from MassDEP dated January 1, 2012. 

3.11.2 Prescribed Burn Program 

The Natural Resource Office utilizes a prescribed burn program to manage habitat, reduce fuel loads 
and help prevent wildfires. The program is outlined in the Camp Edwards Fire Management Plan which 
is available on the E&RC's website: www.EandRC.org. The program is authorized by the provisions of 
an air quality permit issued by MassDEP. The MAARNG received a new prescribed burn permit from 
MassDEP dated January 1, 2012. (See Section 3.8.2) 

A prescribed burn of fifty acres was conducted on October 25, 2011 in the Northwest Unit area. 
Prescribed burns scheduled for April 27, 2012, May 21, 2012 and June 18, 2012 were cancelled because 
weather conditions exceeded permit provisions or because of other unfavorable burn conditions. 

Table 3-8 provides a history of the prescribed burn program at Camp Edwards since TY 2002. The 
decrease in the number of burns/acres burned in the past three years (TY 2010 - TY 2012) was primarily 
due to unfavorable weather conditions, unsatisfactory MassDEP Air Quality Indices, and subsequent 
difficulties in arranging necessary logistical requirements with organizations outside the MAARNG 
(manpower and equipment) to reschedule burns. 



TABLE 3-8 

PRESCRIBED BURN ACTIVITIES IN THE RESERVE 

HISTORY 


Year 


Number of Burns 


Acres Burned 


TY 2012 


1 


50 


TY 201 1 








TY 2010 


2 


31 


TY 2009 


3 


84 


TY 2008 


4 


67 


TY 2007 


3 


29 


TY 2006 


4 


94 


TY 2005 


4 


249 


TY 2004 


6 


672 


TY 2003 


3 


230 


TY 2002 
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3.11.3 Fire Management Training 

The Natural Resource Office sponsored two wildland fire training courses at Camp Edwards during 
TY 2012. Twenty persons attended a Fire Fighter Training/Introduction to Wildland Fire 
Behavior/Human Factors on the Fireline course. Fifteen persons attended a Wildland Fire Chainsaw 
course. Participants included members of the MAARNG, the MMR Fire Department, National Park 
Service, Albany Pinebush Commission, DCR, Trustees of Reservations, The Nature Conservancy, Fish 
and Wildlife Service, and the U.S. Forest Service. 



3.12 STORMWATER MANAGEMENT 
3.12.1 Program Activities and EPS Compliance 

Following is a summary of activity regarding MAARNG compliance with the Stormwater 
Management Performance Standard during TY 2012: 

• There were no new stormwater runoff increases in the Reserve due to military training 
activities. 

• No new stormwater discharges from military training activities were made directly into wetland 
resource areas in the Reserve. 

3.13 WASTEWATER MANAGEMENT 

3.13.1 Program Activities and EPS Compliance 

Following is a summary of activity regarding MAARNG compliance with the Wastewater 
Management Performance Standard at its MAARNG facilities in the Reserve during TY 2012: 

• Depending on the location of facilities, wastewater and sewage from MAARNG training 
activities in the Reserve was either pumped from portable toilet facilities and hauled off base 
for disposal at licensed disposal facilities or discharged through existing septic systems at 
Range Control and the Ammunition Supply Point. (Note: There is also a septic system at the 
privately operated Otis Fish & Game Club located on Camp Edwards in the southwestern 
corner of the Reserve.) 

• The Otis ANGB wastewater treatment plant operated within the discharge volume limits of its 
wastewater discharge permit into its sand filtration beds located in the Reserve. 

3.13.2 Wastewater Treatment Plant Discharge 

The Otis ANGB wastewater treatment plant discharged 48,583,000 of sewage into the sand filtration 
beds in the Reserve in TY 2012; a daily average of 133,000 gallons versus its permitted twelve-month 
moving average flow of 360,000 gallons. Graph 3-5 shows the daily average pumping rate of the Otis 
system since TY 2002. 
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Graph 3-5 Wastewater Treatment Plant Discharge 
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3.14 SOLID WASTE MANAGEMENT 
3.14.1 Program Activities and EPS Compliance 

Following is a summary of activity regarding MAARNG compliance with the Solid Waste 
Management Performance Standard during TY 2012: 

• The Camp Edwards Ammunition Supply Point did not turn in any ammunition casings for 
recycling to the Defense Logistics Agency office in Groton, Connecticut, during TY 2012. 

• The MAARNG published a Statewide Integrated Solid Waste Management Plan for all of its 
Army National Guard facilities in August 2010. The plan establishes MAARNG policy, 
responsibilities, goals, and objectives for compliance with statutory requirements for waste 
minimization, recycling and solid waste disposal. Chapter 8 of the plan includes solid waste 
management procedures specific to Camp Edwards, as well as identifying potential future solid 
waste management alternatives. 



3.15 HAZARDOUS MATERIALS MANAGEMENT 

3.15.1 Program Activities and EPS Compliance 

Following is a summary of activity regarding MAARNG compliance with the Hazardous Materials 
Performance Standard during TY 2012: 

• The MAARNG's two permanently occupied facilities in the Reserve (Range Control and the 
Ammunition Supply Point) use propane as their heating source, thus there was no storage of 
heating oil during the year. 

• The Otis Fish & Game Club facility in the Reserve uses propane as its heating source, thus 
there is no storage of heating oil at the facility. 
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• The MAARNG complied with its policy of not performing maintenance activities on military 
vehicles in the Reserve throughout TY 2012. Thus, hazardous materials normally associated 
with vehicle maintenance and repair facilities were not stored in the Reserve. 

• There were no above-ground or below-ground fuel storage tanks installed in the Reserve by the 
MAARNG during TY 2012. 

• There are no known underground fuel storage tanks in the Reserve in areas controlled or 
operated by the MAARNG. 

• The IAGWSP does not use liquid fuel at any of its treatment facilities in the Reserve, thus there 
is no storage of liquid fuel at its facilities. 

• During TY 2012, there were no hazardous material spills in the Reserve which required 
reporting to MassDEP under the provisions of the Massachusetts Contingency Plan (MCP), 310 
CMR. 

• There were seven small spills in the Reserve during TY 2012 below the reporting levels 
established in the MCP: 

1 . Less than one quart of oil leaked from a military vehicle onto an asphalt parking lot in 
Training Area BA 4, across the street from Range Control on April 19, 2012. 

2. Approximately one pint of power steering fluid leaked from a military vehicle onto the 
asphalt parking lot at Kilo Range on May 6, 2012. 

3. Less than one quart of anti-freeze leaked onto the asphalt parking lot at Range Control 
from a military vehicle on June 6, 2012. 

4. Approximately two gallons of hydraulic fluid leaked from a bobcat operated by Range 
Control at Alpha Range on July 13, 2012. (Note: It was initially thought that ten 
gallons were spilled and notification was made to MassDEP. However, subsequent 
investigation indicated that at most seven gallons leaked, of which a maximum of two 
gallons actually was spilled on the dirt. Accordingly, the notification to MassDEP was 
withdrawn.) 

5. Less than one pint of oil leaked from a vehicle onto the asphalt parking area on Kilo 
Range on August 5, 2012. 

6. Approximately one gallon of oil leaked from a riding lawnmower parked on the grass 
immediately adjacent to the Otis Fish & Game Club facility on or about August 6, 
2012. 

7. Approximately four to five gallons of hydraulic fluid leaked from a broken hydraulic 
line on a military grader working on Canal View Road in the B 8 training area on 
September 16, 2012. 

These seven spills were cleaned up with any contaminated soil or cleanup materials disposed of 
in accordance with applicable federal and state environmental regulations. 

3.16 HAZARDOUS WASTE MANAGEMENT 

3.16.1 Program Activities and EPS Compliance 

Following is a summary of activity regarding MAARNG compliance with the Hazardous Waste 
Performance Standard during TY 2012: 
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• The MAARNG complied with its policy of not performing maintenance activities on military 
vehicles in the Reserve throughout the year. Thus, hazardous wastes normally associated with 
vehicle maintenance and repair facilities were not generated or stored in the Reserve. 

• In instances where the IRP or IAGWSP use the EPA identification number of the MAARNG to 
dispose of wastes generated by remediation activities in the Reserve, the E&RC tracks the 
procedure to ensure compliance with applicable regulations. 

3.16.2 Hazardous Waste Disposal and Reporting 

A Biennial Hazardous Waste Report must be prepared and submitted to EPA and MassDEP in March 
of even-numbered years reporting on hazardous waste generated by large quantity generators (LGQ) 
during the preceding odd-numbered year. In accordance with Massachusetts regulations, the MAARNG 
submitted a letter to MassDEP indicating that Camp Edwards did not generate LGQ quantities of waste in 
any month of calendar year 2011, therefore not requiring the submittal of a Biennial Report. A total of 
3.9 tons of hazardous waste was disposed of consisting mainly of the following two federally regulated 
hazardous waste streams: waste flammable liquids (JP-8 fuel) and waste flammable solids (rags and 
clean-up material containing JP-8). This material is stored in the hazardous waste temporary storage 
facility in the Cantonment Area prior to being transported off the installation. The increase in calendar 
year 201 1 is attributed to fewer deployments and higher turn-in of outdated military equipment. Graph 3- 
6 provides information on the volumes of hazardous waste disposal reported for the past seven biennial 
reports. 



Grap h 3-6 Hazardous Waste Disposal - Camp Edwards 
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3.17 VEHICLE MANAGEMENT 

3.17.1 Program Activities and EPS Compliance 

Following is a summary of activity regarding MAARNG compliance with the Vehicle Management 
Performance Standard during TY 2012: 

• Civilian use of the roads in the Reserve during the year, other than unauthorized All Terrain 
Vehicles (ATVs) and dirt bikes, was associated with groundwater investigation and remediation 
activities, with construction projects at the ranges, use of the training areas and during deer and 
turkey hunts. 

3.18 GENERAL USE AND ACCESS MANAGEMENT 
3.18.1 Program Activities and EPS Compliance 

Following is a summary of activity regarding MAARNG compliance with the General Use and 
Access Management Performance Standard during TY 2012: 

• The Natural Resource Office hosted three grassland bird tours in the grasslands of Camp 
Edwards in 2012 on June 16, June 27 and July 14 with approximately fifteen to twenty 
individuals per tour. The tours were conducted as part of the Sustainable Range Awareness 
program, a component within the ITAM program. The Sustainable Range Awareness program 
serves to educate the public on the success of natural resource management taking place on 
Camp Edwards in support of the military mission. There was also a whip-poor-will tour in the 
Reserve on May 16, 2012 for members of the Cape Cod Bird Club. 

3.19 SMALL ARMS RANGE MANAGEMENT 
3.19.1 Program Activities and EPS Compliance 

Section 2 of this report provides an update on small arms range activities associated with firing of 
ammunition on the Camp Edwards ranges during TY 2012. 

3.20 CULTURAL RESOURCES MANAGEMENT 
3.20.1 Program Activities and EPS Compliance 

Following is a summary of activity regarding MAARNG compliance with the Cultural Resources 
Management Performance Standard during TY 2012: 



• 



The Natural Resource Office reviewed nine RECs for projects associated to the Reserve during 
TY 2012 to ensure that appropriate cultural resources requirements were followed. 

Required consultations with federally recognized tribes and the State Historic Preservation 
Officer (SHPO) are completed in advance of any MAARNG and IAGWSP program 
undertakings for any actions in areas designated as High or Moderate Sensitivity. 
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3.21 EPS VIOLATIONS HISTORY 

There was one EPS violation during TY 2012, a violation of the Small Arms Range EPS 19 issued by 
the EMC on November 7, 2011. Table 3-9 provides an explanation of any violations reported since TY 
2002. 



TABLE 3-9 

EPS VIOLATIONS 

HISTORY 


TRAINING 
YEAR 


REPORTED 
VIOLATION 


EXPLANATION OF 
VIOLATION 


CORRECTIVE 
ACTION 


TY2012 


Small Arms 
Range EPS 

(EPS 19) 


On November 7, 201 1, the EMC 
issued a notice for failure to 
remove water from bullet traps on 
all three active small arms ranges 
within the prescribed time periods 
on multiple occasions during TY 
2011. 


The MAARNG submitted a Response Packet 
to the EMC in early December 201 1 which 
included: 1) a Notification Protocol should it 
not be able to comply with a requirement of 
the OMMPs; 2) a STAPP Range Tarp Cover 
Project Description; 3) Water Removal 
Contracting and Budgeting provisions; 4) 
creation of a Camp Edwards Sustainable 
Range Program Working Group; and 5) a 
Standard Operating Procedure for STAPP 
System Range Maintenance Procedures and 
Inspections. 


TY2011 


Wetlands & 

Surface Water 

EPS 

(EPS 2) 

& 

General Use 

and Access EPS 

(EPS 18) 


On May 17, 201 1 military 
vehicles (humvees) were driven 
into an off limits area within 100 
feet of Donnelly Pond in the B 8 
Training Area. 

On the same date, humvees were 
driven on a seasonably restricted 
road in the B 8 Training Area. 


The using unit notified Range Control and 
the EMC's Environmental Officer, who was 
present at Range Control when the using unit 
reported the violation. 

The MAARNG reestablished the seasonal 
road closure and closing of unauthorized 
access points in the B 8 Training Area, 
revisited all seasonal road closure areas to 
ensure road blocks and proper signage was in 
place, and conducted a debriefing by Range 
Control of the involved unit. 


TY 2010 


None 






TY 2009 


Small Arms 
Range EPS 

(EPS 19) 


On November 17, 2008 a 
contractor conducting 
maintenance on the STAPP 
system at Tango Range did not 
use secondary containment or 
take other steps to prevent a 
release of contaminated media to 
the environment. 


The MAARNG ordered the contractor to shut 
down its operations and the MAARNG 
conducted response actions to remove 
contaminated debris and soil. In addition, the 
MAARNG completed the following four 
additional actions required by the Notice of 
Noncompliance: 

1. Scheduled and attended a follow-up 
meeting to discuss steps to avoid future 
incidents of this type. 

2. Made revisions to the Tango, Juliet & 
Kilo Range OMMP plans to prevent similar 
releases and non-compliance. 

3. Conducted confirmatory soil sampling to 
document that the release of metals was fully 
addressed. 

4. Provided documentation of appropriate 
management and disposition of contaminated 
soil and debris. 
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TABLE 3-9 (Cont'd) 

EPS VIOLATIONS 

HISTORY 


TRAINING 
YEAR 


REPORTED 
VIOLATION 


EXPLANATION OF 
VIOLATION 


CORRECTIVE 
ACTION 


TY 2008 


Wetlands and 

Surface Water 

EPS 

(EPS 2) 


Part of the old M Range training 
area and associated road network 
near Bypass Bog were not 
restricted on April 5 lh and 6 th , 
2008, thus allowing a unit to use 
vehicles within 500 feet of the 
wetland during the restricted 
March 1 - June 15 timeframe. 


The site was assessed for long-term training 
needs, and an appropriate update was made 
to the range packet to ensure positive 
management of the site. 


TY 2007 


None 






TY 2006 


General 

Performance 

Standard 


An Army Reserve unit training on 
Camp Edwards fired 
approximately 2,000 rounds of 
lead ammunition on J Range 
during a training weekend on 
October 15 -16, 2005. 


Implemented four new procedures: 

1 . Units must provide a copy of their 
ammunition request to Range Control prior 
to firing so that Range Control can track what 
ammunition has been drawn from the 
Ammunition Supply Point. If lead 
ammunition is on the request form, Range 
Control will not let them fire on an outdoor 
range. 

2. Units can not draw lead ammunition from 
the Ammunition Supply Point unless they 
have a confirmation letter that the Coast 
Guard indoor range facility is reserved for 
their use. 

3. A statement was added in the Range 
Packet - non-lead ammunition only. 

4. Signs were posted at all outdoor ranges 
indicating "no lead firing." 

(Note: This procedure has been modified to 
accommodate the firing of lead ammunition 
at Tango Range that was approved by the 
EPA and EMC in July 2007.) 


TY 2005 


Wetlands EPS 
(EPS 2) 


Positive controls to ensure certain 
roads were closed to vehicle 
traffic during the March 1 - June 
15 timeframe were not in place 
until late March or early April. 


The MAARNG placed road barriers with 
signage, closed existing gates, and strung 
chains across roads accordingly. 


TY 2005 


Rare Species 
EPS 

(EPS 3) 


Work commenced on a project, 
after the project had been revised, 
to upgrade the Sierra East / Sierra 
West (SE/SW) ranges without the 
required notification, review and 
approval of the project by the 
Massachusetts NHESP. 


The MAARNG halted the work, completed a 
revised environmental review, and a project 
filing was submitted to NHESP for review. 
NHESP subsequently approved the project 
with several conditions. 


TY 2004 


None 






TY 2003 


None 






TY 2002 


None 
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3.22 MITIGATION 

3.22.1 Fire Management 

The MAARNG utilizes prescribed burns in the training areas to maintain habitat and to mitigate the 
potential for catastrophic wildfires that could occur within the Reserve. Section 3.11.2 of this report 
provides information on prescribed burn activities conducted by the MAARNG in the Reserve since TY 
2002. 

3.22.2 Grasslands Restoration (Otis ANGB) 

One of the requirements levied by the Secretary of the Executive Office of Environmental Affairs' 
July 16, 2001 Certificate approving the MMR Master Plan was a commitment by the MAANG to develop 
and implement a Grasslands Management Plan for MAANG property on Otis ANGB in the Cantonment 
Area. The plan was published in August 2002 and over the past few years the MAANG has completed 
several projects removing trees and restoring approximately 35 acres of grasslands on its property in the 
grassland management area section of the Cantonment Area, the area which the MAANG indicated it 
would initiate efforts to restore. The projects were completed in the area along Richardson Road between 
Generals Boulevard and West Inner Road. Figure 3-8 identifies the general grassland management area 
of Otis ANGB in the Cantonment Area. 



Questions concerning grasslands on Otis ANGB should be addressed to the point of contact for the 



-,nd 



102 Intelligence Wing listed in Appendix B. 



3.23 GOVERNING ENVIRONMENTAL LAWS AND REGULATIONS 

MAARNG activities in the Reserve are governed by numerous federal, state, DoD, and U.S. Army 
laws and regulations. Table 3-10 identifies these governing directives as they apply to the various Camp 
Edwards environmental management programs and Environmental Performance Standards. 



TABLE 3-10 

ENVIRONMENTAL LAWS AND REGULATIONS 

GOVERNING MAARNG ACTIVITIES IN THE RESERVE 


Reserve EPS 


Federal Law / Regulation 


State Law / Regulation 


DoD Regulation * 


Groundwater 
Resources 


Clean Water Act 

Safe Drinking Water Act 


Drinking Water Quality Standards 

(310 CMR 22.00) 

State Wellhead Protection (310 CMR 

22.21) 

Water Management Act (310 CMR 

36.00) 


AR 200-1 
AR 200-2 
Camp Edwards 
Regulation (CER) 
385-63 


Wetlands and 

Surface 

Water 


Clean Water Act 

Coastal Zone Management Act 

Floodplains Management (EO 

11988) 

Protection of Wetlands (EO 

11990) 

Rivers and Harbors Act of 1 899 

Sikes Act 

Wetlands Management (EO 

11990) 


Massachusetts Wetlands Protection 

Act 

(M.G.L. c. 131, s40; 310 CMR 

100.00 ) 


AR 200-2 
CER 385-63 



Final State of the Reservation Report - Training Year 2012 



56 





TABLE 3-10 (Cont'd) 






ENVIRONMENTAL LAWS AND REGULATIONS 






GOVERNING MAARNG ACTIVITIES IN THE RESERVE 




Reserve EPS 


Federal Law / Regulation 


State Law / Regulation 


DoD Regulation * 


Rare Species 


Federal Endangered Species Act 


Massachusetts Endangered Species 


AR 200-1 




Sikes Act 


Act 


AR 200-2 






(M.G.L. c. 131 A, 321 CMR 10.00) 


AR 200-3 
CER 385-63 


Soil 


Sikes Act 




AR 200-1 


Conservation 


Soils and Water Conservation Act 




AR 200-2 




Use of Off-Road Vehicles on 




AR 200-3 




Public Lands (EO 11989) 




CER 385-63 


Vegetation 


American Indian Religious 




AR 200-1 


Management 


Freedom Act 




AR 200-2 




Environmental Justice (EO 12898) 




AR 200-3 




Exotic Organisms (EO 11987) 




CER 385-63 




Sikes Act 






Habitat 


Sikes Act 


Massachusetts Endangered Species 


AR 200-1 


Management 




Act 


AR 200-2 






(M.G.L. c. 131 A, 321 CMR 10.00) 


AR 200-3 
CER 385-63 


Wildlife 


Fish and Wildlife Conservation Act 




AR 200-1 


Management 


Migratory Bird Conservation Act 




AR 200-2 




Migratory Bird Treaty Act 




AR 200-3 




Sikes Act 




CER 385-63 


Air Quality 


Clean Air Act 


State Air Quality Regulations (310 


AR 200-1 






CMR 4.00) 


AR 200-2 
CER 385-63 


Noise 


Federal Interagency Committee 




AR 200-1 


Management 


Land Noise Control Act 
Occupational Safety & Health Act 
Use Planning Standards on Urban 
Noise, Guidelines for Considering 
Noise in Land Planning and 
Control (June 1990) 




AR 200-2 


Pest 


Animal Damage Control Act 




DoD 4150.7 


Management 


Federal Insecticide, Fungicide, and 




AR 200-1 




Rodenticide Act 




AR 200-2 




Noxious Weed Act 




AR 200-5 




Resource Conservation and 




AR 420-47 




Recovery Act 








Sikes Act 








Toxic Substances Control Act 






Fire 


Clean Air Act 


State Air Quality Regulations (310 


AR 200-1 


Management 


Sikes Act 


CMR 4.00) 


AR 200-2 




The National Fire Code 




AR 200-3 




Uniform Fire Code 




AR 420-90 
CER 385-63 


Storm Water 


Clean Water Act 


Massachusetts Wetlands Protection 


AR 200-1 


Management 


NPDES discharge permitting and 


Act 


AR 200-2 




limitations 


(M.G.L. c. 131 s.40, 310 CMR 
10.00.) 




Wastewater 


Clean Water Act 


Title V (310 CMR 15.00) 


AR 200-1 
CER 385-63 



Final State of the Reservation Report - Training Year 2012 



57 



TABLE 3-10 (Cont'd) 

ENVIRONMENTAL LAWS AND REGULATIONS 

GOVERNING MAARNG ACTIVITIES IN THE RESERVE 


Reserve EPS 


Federal Law / Regulation 


State Law / Regulation 


DoD Regulation * 


Solid Waste 


Resource Conservation and 

Recovery Act 

Toxic Substances Control Act 


State Solid Waste Handling and 

Disposal 

(3 10 CMR 16.00/19.00) 


AR 200-1 
AR 200-2 
AR 420-47 
CER 385-63 


Hazardous 

Materials 


Asbestos Hazard Emergency 

Response (40 CFR 763) 

Federal Insecticide, Fungicide and 

Rodenticide Act 

Hazard Communication Standard 

Program (29 CFR 1910.1200) 

Lead Contamination Control Act 

OSHA (29 CFR 1910, 29 USC 91- 

596) 

Poison Prevention Packaging Act 

Toxic Substances Control Act 


Hazardous Substances Labeling Law 
(105 CMR 650.00) 


AR 200-1 
AR 200-2 
CER 385-63 


Hazardous 

Waste 


Clean Air Act 
Clean Water Act 
Emergency Preparedness and 
Community Right-To-Know Act 
Federal Facilities Compliance Act 
Hazardous Waste Operations and 
Emergency Response 
Medical Waste Tracking 
National Fire Code 
Oil Pollution Act 
Pollution Prevention Act 
Resource Conservation and 
Recovery Act 

The National Contingency Plan 
Underground Storage Tank 
Program (RCRA, Title I) 
Uniform Building and Fire Codes 
Comprehensive Environmental 
Response, Compensation, and 
Liability Act 


Department of Transportation 

regulations regarding shipping and 

transportation, Hazardous Waste 

Management and Transportation 

(310 CMR 30.000) 

Management of Medical Waste (105 

CMR 480) 

Pesticide use (333 CMR 1.00 - 

12.00) 

Solid waste facilities management 

(3 10 CMR 16.00/19.00) 

State right-to-know requirements 

(105 CMR 670.00) 

Title V (310 CMR 15.00) 

Toxic use reduction (310 CMR 5.00) 

Underground storage tanks standards 

(527 CMR 4.00 and 9.0) 

Massachusetts Contingency Plan 

(3 10 CMR 40.00) 


AR 200-1 
AR 200-2 
AR 420-47 
CER 385-63 


Vehicle 


Use of Off-Road Vehicles on 
Public Lands (EO 11989) 




AR 200-2 
CER 385-63 


General Use 
And Access 


Use of Off-Road Vehicles on 
Public Lands (EO 11989) 




AR 200-1 
AR 200-2 
CER 385-63 
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TABLE 3-10 (Cont'd) 






ENVIRONMENTAL LAWS AND REGULATIONS 






GOVERNING MAARNG ACTIVITIES IN THE RESERVE 




Reserve EPS 


Federal Law / Regulation 


State Law / Regulation 


DoD Regulation * 


Cultural 


Antiquities Act of 1906 


Massachusetts General Laws, 


AR 200-2 


Resources 


Archeological and Historic 


Chapter 9, sections 26-27C as 


AR 200-4 


(This EPS 


Preservation Act of 1974 


amended by Chapter 254 of the Acts 


DA PAM 200-4 


refers to 


Archeological Resources 


of 1988 (950 CMR 71.00) 


Office of the 


archeological 


Protection Act of 1979 




Secretary of 


resources only; 


Consultation and Coordination 


Massachusetts Environmental Policy 


Defense, Annotated 


the list of 


with Indian Tribal Governments 


Act (MEPA) 


Policy Document 


regulations 


(Executive Order 13175) 


Massachusetts General Laws 


for the American 


cited here has 


Curation of Federally Owned / 


Chapter 30, sections 61 through 62H, 


Indian and Alaska 


therefore been 


Administered Archeological 


inclusive (301 CMR 11.00) 


Native Policy (27 


restricted to 


Collections 




October 1999) 


those that 


Executive Memorandum of April 


Massachusetts General Laws, 




pertain to 


19, 1994-Government-to- 


Chapter 38, section 6B: Chapter 9, 




protection of 


Government Relations with 


sections 26A and 27C; Chapter 7, 




archeological 


American Tribal Governments 


section 38A; Chapter 114, section 17; 




resources) 


National Environmental Policy Act 


as amended by Chapter 659 of the 






of 1966, as amended 


Acts of 1983 and Chapter 386 of the 






Native American Graves Protection 


Acts of 1989 






and Repatriation Act of 1990 






DOD Regulations inc 


ude all regulations and directives of the Department of Defense, Department of the Army, and National Guard Bureau. 


AR = Army Regulatio 


n DA PAM = Department of Army Pamphlet 
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Figure 3-8 Otis ANGB Grasslands Management Area 
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SECTION 4 
MILITARY TRAINING ACTIVITIES 



4.0 INTRODUCTION 

This section of the Annual Report provides information on levels of military training and range area 
usage, including usage levels for civilian activities, in these areas in the Reserve (Figure 4-1) during TY 
2012. It also includes information on training conducted at the Training Support Areas (TSAs) in the 
Cantonment Area of Camp Edwards. Overall totals are provided since TY 2002, the year of publication 
of the first Annual Report. Information is also included in this section on the use of simulated munitions 
and pyrotechnics in the training areas as required by the EMC letters approving their use. Information is 
provided on a Notice of Project Change (NPC) filed with the MEPA office in March 2011 involving a 
Soldier Validation Lane training proposal and its approval by EOEEA, the EMC and EPA Region 1. 
And, data is provided on the number of rounds of copper ammunition fired, an action approved by federal 
and state regulators during TY 2012. 



4.1 CAMP EDWARDS TRAINING AREA USE 

4.1.1 Military and Civilian Use 

The MAARNG has approximately 6,375 soldiers who train on average one weekend per month and 
one two-week cycle during a training year. Units start planning their training several years in advance of 
the year in which they actually conduct their training. The unit leadership assesses the strengths and 
limitations of its personnel and begins to schedule training sites and resources to best support the training 
their units require. During the year prior (TY 2011) to the year of execution (TY 2012) units confirm 
geographical areas and training sites within those areas. 

Military training activities in the Reserve are tracked by Range Control based on training events and 
the number of personnel participating in each training event. This method records the number of times 
each training area is utilized and the number of personnel and vehicles utilizing the areas for each event. 
However, this method also artificially inflates numbers as in many cases personnel and vehicles 
participate in more than one training event per day at different locations. Figure 4-1 shows the locations 
of the major training areas and firing ranges in the Reserve. 

Range Control is operational 24 hours per day when units are training and, during the course of a 
training day, personnel from Range Control will observe units at various locations to ensure that they are 
following range safety regulations. The Training Aids Support Center (TASC) monitors and oversees 
activities within the Training Support Area facilities in the Camp Edwards Cantonment Area. 

The following sections provide information on military and civilian use of the ranges, training areas 
and training support areas during TY 2012. Table 4-1 shows the total utilization of these areas during TY 
2012. Table 4-1-A includes information on training use since TY 2002, the year the first Annual Report 
was published. Figures 4-2-A, 4-2-B, 4-3-A, and 4-3-B show basic visual presentations of the use of the 
various training areas. 

Figures 4-2-A and 4-3-A show color-coded overall usage of the major training areas for each of the 
eleven individual training years since TY 2002 by the number of training days and events. 
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Figure 4-1 Camp Edwards Training Area and Ranges 
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Figures 4-2-B and 4-3-B show color-coded cumulative usage of the training areas by the number of 
personnel and training day events for the period TY 2002 through TY 2012. These two figures are 
presented using an "equal interval" classification method which divides the range of possible values into 
equal-sized intervals, resulting in a more comprehensive and distributed color-coded usage visual display 
spread throughout the various training areas. 

While these figures show the spatial utilization, the numbers used in developing them do not exactly 
match information presented in Table 4-3-A over the years because some activities listed in Table 4-3-A 
over the years cannot be designated to a specific training area, such as use of roads for convoy training. 



TABLE 4-1 
OVERVIEW OF TRAINING USE - TY 2012 






PERSONNEL 


Area 


Training Days / 
Events 


Military 
Personnel 


Civilian 
Personnel 


Ranges 


61 


2,003 


53 


Training Areas 


232 


13,532 


122 


Training Support Areas 


824 


63,210 


691 


TOTAL 


1,117 


78,745 


866 




TABLE 4-1-A 
TRAINING USE HISTORY 


Training 
Year 


Training Days / 
Events 


Military 
Personnel 


Civilian 
Personnel 


TY 2012 


1,117 


78,745 


866 


TY2011 


1,232 


71,707 


819 


TY 2010 


1,721 


156,425 


6,945 


TY 2009 


1,535 


116,122 


1,324 


TY 2008 


2,087 


113,549 


13,137 


TY 2007 


1,815 


41,125 


13,997 


TY 2006 


1,261 


36,667 


17,211 


TY 2005 


1,487 


139,669 


18,038 


TY 2004 


1,701 


133,193 


15,208 


TY 2003 


1,351 


89,396 


9,309 


TY 2002 


1,214 


70,369 


4,492 


TOTAL 


16,521 


1,046,967 


101,346 
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Figure 4-2-A Personnel Totals per Training Area in the Reserve - TY 2002 - TY 2012 
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Figure 4-2-B Total Personnel Days per Training Area in the Reserve - TY 2002 - TY 2012 




Total Personnel Usage 
2002 - 2012 
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Figure 4-3-A Training Day Totals per Training Area in the Reserve, TY 2002 - TY 2012 
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Figure 4-3-B Total Training Days per Training Area in the Reserve - TY 2002 - TY 2012 



Total Training Days 
2002 - 2012 




25 - 106 
107 - 229 
230 - 360 
361 - 552 


1 1 




1 1 
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4.1.1.1 Ranges 

Three of the small arms ranges at Camp Edwards were used for weapons firing activity with lead 
ammunition in TY 2012 (Tango, Juliet and Kilo). Information on firing of lead ammunition in TY 2012, 
including amounts and types of lead ammunition fired, is provided in Tables 4-2-A, 4-2-B and 4-2-C. 
Table 4-2-D provides a summary of total lead ammunition fired on Camp Edwards since use of lead 
ammunition was approved. 

Table 4-2-E provides information on the firing of tungsten ammunition during the period TY 2003 
through TY 2006. Firing of copper ammunition at Sierra and India ranges was approved during TY 2012, 
and Table 4-2-F includes information on the number of rounds fired at these two ranges. 

During TY 2012, some type of weapons firing was conducted on at least one of the ranges on forty- 
four calendar days. 

Civilian use of the ranges in TY 2012 included the Barnstable County Sherriff s office which fired 
3,000 rounds of .233 caliber lead ammunition on Juliet Range and ISA Base Security (Camp Edwards 
civilian security contractor) which fired 1,300 rounds of 9mm lead ammunition and 250 rounds of .40 
caliber ammunition on Juliet Range. 



TABLE 4-2-A 

LEAD AMMUNITION USE HISTORY 

TANGO RANGE 


Training 
Year 


.40 Cal 
Lead 


9 
mm 
Lead 


7.62 
mm 
Lead 


5.56 
mm 
Lead 


.38 Cal 
Lead 


.45 Cal 
Lead 


.233 Cal 
Lead 


Total 


TY 2012 


2,800 


7,373 





1,944 











12,117 


TY 201 1 


5,200 


6,765 





25,157 











37,122 


TY 2010 


40,341 


2,496 





41,042 





6,449 





90,328 


TY 2009 





31,985 





105,077 


300 








137,362 


TY 2008 


4,075 


9,094 


4,556 














17,725 


TY 2007 











8,547 











8,547 


TOTAL 


52,416 


57,713 


4,556 


181,767 


300 


6,449 





303,201 


Note: A STAPP bullet capture system was installed at Tango Range in July 2006. 




TABLE 4-2-B 

LEAD AMMUNITION USE HISTORY 

JULIET RANGE 


Training 
Year 


.40 Cal 
Lead 


9 mm 
Lead 


7.62 
mm 
Lead 


5.56 mm 
Lead 


.38 Cal 
Lead 


.45 Cal 
Lead 


.233 Cal 
Lead 


Total 


TY 2012 


750 


12,819 





14,457 








3,000 


31,026 


TY2011 





16,911 





46,630 











63,541 


TY 2010 





7,311 





27,060 











34,371 


TY 2009 





4,780 





11,482 











16,262 


TY 2008 


























TY 2007 


























TOTAL 


750 


41,821 





99,629 








3,000 


145,200 


Note: A STAPP bullet capture system was installed at Juliet Range in August / September 2008. 
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TABLE 4-2-C 

LEAD AMMUNITION USE HISTORY 

KILO RANGE 


Training 
Year 


.40 Cal 
Lead 


9 mm 
Lead 


7.62 
mm 
Lead 


5.56 mm 
Lead 


.38 Cal 
Lead 


.45 Cal 
Lead 


.233 Cal 
Lead 


Total 


TY 2012 





7,181 





52,731 











59,912 


TY2011 


14,362 


9,850 





100,942 











125,154 


TY 2010 


1,450 


7,500 





51,412 











60,362 


TY 2009 





6,675 





23,108 











29,783 


TY 2008 


























TY 2007 


























TOTAL 


15,812 


31,206 





228,193 











275,211 


Note: A STAPP bullet capture system was installed at Kilo Range in August / September 2008. 



TABLE 4-2-D 

LEAD AMMUNITION USE HISTORY 

CUMULATIVE 


Training 
Year 


Echo 
Range 


Sierra 
Range 


Tango 
Range 


Juliet 
Range 


Kilo 
Range 


Total 


TY 2012 








12,117 


31,026 


59,912 


103,055 


TY2011 





2,120 


37,122 


63,541 


125,154 


227,937 


TY 2010 








90,328 


34,371 


60,362 


185,061 


TY 2009 








137,362 


16,262 


29,783 


183,407 


TY 2008 








17,725 








17,725 


TY 2007 


100 





8,547 








8,647 


TOTAL 


100 


2,120 


303,201 


145,200 


275,211 


725,832 


Notes: 1 . Firing at Echo Range in TY 2007 was part of a one-time test for reintroducing lead ammunition. 
2. Firing at Sierra Range in TY 201 1 was part of a Line of Sight Analysis test. 



Table 4-2-E provides information on firing of various ammunition types on the Camp Edwards ranges 
from TY 2002, the year of publication of the first Annual Report, through TY 2006, the year before firing 
of lead ammunition resumed. 



TABLE 4-2-E 

RANGE FIRING 

TY 2002 - TY 2006 


Training 
Year 


5.56 TN 


5.56 
Plastic 


.50 cal 
Plastic 


.45 

Cal 

F 


.40 cal 
F 


9 mm 
F 


12 
gauge 


40 mm 
TP 


Total 


TY 2006 


77,703 























77,703 


TY 2005 


134,331 














5,552 


750 


475 


141,108 


TY 2004 


200,319 


11,242 


8,400 








18,200 


6,875 


240 


245,276 


TY 2003 


286,920 


100 


1,200 


3,900 


2,900 


10,750 


1,250 





307,020 


TY 2002 


223,241 


30,662 


11,097 


3,880 


3,000 


6,000 


5,275 





283,155 


TOTAL 


922,514 


42,004 


20,697 


7,780 


5,900 


40,502 


14,150 


715 


1,054,262 


Note: In addition to the above, during TY 2006, 1,989 rounds of lead ammunition were fired on Juliet Range by a unit without 
approval, and 100 rounds of lead ammunition were fired on Echo Range as part of a test. 
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TABLE 4-2-F 
COPPER AMMUNITION USE HISTORY 


Training Year 


Rounds Fired 
5.56 Copper 
Sierra Range 


Rounds Fired 
5.56 Copper 
India Range 


Total Rounds 
Fired 


TY 2012 


34,359 


6,601 


40,960 


TOTAL 


34,359 


6,601 


40,960 


Note: Firing of copper ammunition commenced at Sierra Range on July 8, 2012 and at India Ranj 


;e on September 15, 2012. 



4.1.1.2 Training Areas 

Camp Edwards has numerous areas that support military training: training areas, battle positions 
(formerly known as gun positions), mortar positions, observation posts, training roads, etc. The training 
areas also support a variety of training activities including land navigation, bivouacs, Nuclear-Biological- 
Chemical (NBC) training, meteorological data collection, artillery/engineer/infantry skills training, 
drivers (day and night) training, and Reserve Officer Training Corps (ROTC) training. 

Information on utilization of the training areas and major locations within them during TY 2012 is 
provided in Table 4-3. The total overall utilization of the training areas since TY 2002 is included in 
Table 4-3-A. During TY 2012, some type of training was conducted in at least one of the training areas 
on 97 calendar days. 

Information on activity in the training areas associated with the deer and turkey hunting seasons is not 
included in Tables 4-3 and 4-3-A as hunters are not tracked as they move through the various training 
areas and subordinate training locations within them. Information associated with the deer and turkey 
hunting seasons is included in Sections 3.7.5 and 3.7.6 of this report. Additionally, the numbers in Tables 
4-3 and 4-3-A do not include employees and vehicles of the remediation programs and private contracting 
firms. 

Camp Edwards sent a request to EPA Region 1 on June 5, 2012 asking for its approval for the 
temporary use of designated areas on the current Alpha Range for a two-to-three day period at the end of 
July 2012 to conduct the last part of a two-week Vehicle Crew Evaluator Subject Matter Expert (VCE- 
SME) course. Alpha Range was the desired location for the training as it provided good over watch for 
the course instructors/evaluators who, as part of grading requirements, had to maintain visual contact with 
the vehicles. To support the training, a small amount of immature pitch pine had to be removed along the 
shoulders of Wood Road and at two vehicle turn locations. On June 9, 2012, EPA Region 1 sent a letter 
to Camp Edwards approving the use of the designated areas for this training. 

The course was focused on providing subject matter experts that can assist commanders at all levels 
in developing and implementing a comprehensive crew-served weapons training plan with a special 
emphasis on emerging from un-stabilized gun platforms. The course certified the subject matter experts 
to teach and certify additional vehicle crew evaluators, administer gunnery skills tests for four types of 
weapons, and train the actual unit gun crews on crew-served gunnery skills. The target audience for the 
course was squad leaders, platoon sergeants, and second and first lieutenant platoon leaders. 

Camp Edwards sent a request to EPA Region 1 on September 4, 2012 asking for its approval to use 
the KD Range for Unmanned Aerial Systems (UAS) training using the RQ-11 Raven. The Raven is a 
hand-launched, unmanned, lightweight aircraft system with a wingspan of 4.5 feet and a weight of 4.2 
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pounds used for low-altitude reconnaissance, surveillance, force protection and convoy security, battle 
damage assessment, military operations in urban terrain, and target acquisition. It can be operated 
manually or programmed for autonomous operation, utilizing the system's advanced avionics and global 
positioning system navigation. 

KD Range was selected for the training as it met the following operational requirements: 

• A minimum of 300 meters separation between its four platforms 

• Open terrain so operators/visual observers can maintain visual contact with the platforms 

• Even terrain so platforms can perform successful deep stall landings without damage to 
platforms 

• Enough space so operators can set up 10 x 10 tents with electronic equipment and generator 

EPA Region 1 issued a letter on September 12, 2012 indicating that the training could occur with the 
understanding that additional re-characterization of the site may be necessary if the proposed training 
interferes with the currently known site conditions. 

The training included personnel from five states: Massachusetts, Delaware, New Hampshire, Florida, 
and Illinois. 

Civilian use of the training areas during TY 2012 included Boy Scout use of the Land Navigation 2 
area, and Civil Air Patrol use of the C16 training area for land navigation training. 



TABLE 4-3 
TRAINING AREA USE - TY 2012 


Training 
Area 


Training 

Days/ 

Events* 


Personnel 
Military Civilian 


Vehicles 
(Wheeled) 


Vehicles 
(Tracked) 


NBC Complex 


4 


90 





23 





Land Navigation 1 


21 


1,285 





96 





Land Navigation 2 


14 


1,001 


32 


90 





Land Navigation 3 


15 


1,050 





90 





A 1 


2 


196 





6 





A2 


4 


818 





34 





A3 


6 


149 





43 





A4 


2 


622 





28 





A4 
SVL Objective 1 


2 


44 





2 





A6 


4 


83 





34 





B9 


2 


49 





39 





B 10 


8 


192 





69 





B 11 


1 


23 





12 





BA 1 


2 


622 





28 





BA3 


2 


471 





54 





BA4 


3 


82 





33 





BA4 

SVL Objective 2 


1 


22 





4 
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TABLE 4-3 (Cont'd) 
TRAINING AREA USE - TY 2012 


Training 
Area 


Training 

Days/ 

Events* 


Personnel 
Military Civilian 


Vehicles 
(Wheeled) 


Vehicles 
(Tracked) 


BA7 


3 


78 





32 





C15 


10 


469 





62 





C16 


3 


24 


90 


17 





BP2 


3 


27 





9 





BP16 


1 


41 





7 





Dig Site 3 


14 


524 





93 





Training Roads 


46 


3,213 





702 


5 


Wheelock Hill 


8 


79 





25 





Convoy LFX Training 


4 


202 





34 





Counter IED Lane 


28 


1,704 





343 





A Range 
(VCE-SME) 


2 


46 





19 





KD Range 
(UAS training) 


17 


326 





9 





TY 2012 Total 


232 


13,532 


122 


2,037 


5 


BP: Battle Position NBC: Tear gas is only used in the chambers Training Roads: Day and night driving routes 
* Training Day equates to a training event 

Note: Civilian use column and vehicle use columns do not include use by hunters or remediation program personnel and remediation 
program contractors or other contractors. 



TABLE 4-3-A 
TRAINING AREA USE HISTORY 


Training 
Year 


Training 
Days / Events 


Personnel 
Totals 


Vehicles 
(Wheeled) 


Vehicles 
(Tracked) 


TY 2012 


232 


13,654 


2,037 


5 


TY2011 


298 


16,723 


2,232 


2 


TY 2010 


614 


63,867 


5,627 


3 


TY 2009 


327 


17,633 


2,445 


10 


TY 2008 


787 


48,609 


7,411 


21 


TY 2007 


837 


22,438 


4,146 


8 


TY 2006 


433 


21,629 


3,605 


12 


TY 2005 


782 


127,870 


1,432 


2 


TY 2004 


954 


111,694 


10,468 


839 


TY 2003 


730 


69,887 


6,087 


383 


TY 2002 


701 


48,708 


7,208 


1,142 


TOTAL 


6,697 


562,590 


52,698 


2,427 



4.1.1.3 Vehicle Use 

Vehicle use in the training areas during TY 2012 was 2,037 wheeled vehicles and five tracked 
vehicles. These numbers do not include vehicles from the IAGWSP program and contractors. During the 
course of TY 2012, 98,300 gallons of JP-8 fuel were pumped for vehicle use at the certified fuel 
distribution point in the Cantonment Area on Camp Edwards. The military no longer pumps fuel in the 



Final State of the Reservation Report - Training Year 2012 



72 



field; and the fuel point and the secondary containment pads in the Tactical Training Base area represent 
the only certified locations for units to refuel and park and store tanker trucks at Camp Edwards. 

The military also no longer conducts scheduled vehicle maintenance in the training areas. Personnel 
in the field are authorized only to check fluid levels and add small amounts, and repair flat tires or track 
sections that separate during training. Major repairs and other maintenance activities and training occur at 
the Unit Training Equipment Site (UTES) facility located in the Cantonment Area of Camp Edwards. 
The UTES facility is a vehicle and motor pool area certified to handle and contain hazardous materials 
and waste. 

4.1.1.4 Training Support Areas (Simulators, Cantonment Area) 

There are separate facilities, equipment or munitions substitutions that can simulate live military 
training; these are grouped under the TSA. The majority of the training activities associated with these 
facilities are conducted in the Cantonment Area of Camp Edwards. 

Table 4-4 presents the total number of training days/events and personnel that used each TSA during 
TY 2012. Overall historical use of the TSA since TY 2002 is included in Table 4-4-A. Since unit 
commanders maximize training time by rotating personnel through several different events or exercises in 
a given training cycle, this again presents an inflated figure for training days compared to calendar days. 

Civilian use of training facilities in the Camp Edwards Cantonment Area in TY 2012 included: the 
Barnstable County Sherriff s office, Boston law enforcement, and the Southeast Massachusetts Law 
Enforcement Council SWAT team use of the Calero Mobile Military Operations on Urban Terrain 
facility; the Babson Veterans Club, Boy Scouts, Civil Air Patrol, MCI Framingham, and Massachusetts 
Maritime Academy use of the Leadership Reaction Course; Boston law enforcement use of Rappel Tower 
#2; Civil Air Patrol use of the Obstacle Course; and Boston law enforcement use of the Counter IED 
(Crawl Phase) area. 



TABLE 4-4 
TRAINING SUPPORT AREA USE - TY 2012 


Training Support Area 


Training Days / 
Events 


Personnel 






Military 


Civilian 


Kelley Tactical Training Base 


103 


18,714 





Calero Mobile Military Operations on Urban Terrain 

Site 


58 


3,565 


264 


Counter IED (Crawl Phase) 


16 


679 


60 


Call for Fire Trainer 


55 


1,685 





Battle Simulation Center - Building 1206 


154 


10,272 





Battle Simulation Center - Building 1213 


60 


4,320 





Virtual Battle Trainer 


13 


548 





Virtual Convoy Operations Trainer 


7 


198 





Engagement Skill Trainer 2000 - A 


18 


834 





Engagement Skill Trainer 2000 - B 


28 


856 





Force Battle Command, Brigade & Below Trainer Lab 


9 


452 





HMMWV Egress Assistance Trainer 1 123 


17 


390 





HMMWV Egress Assistance Trainer 1 132 


4 


68 





HMMWV Egress Assistance Trainer 1215 


12 


360 





Improvised Explosive Device Simulator 


23 


9,643 





Shoothouse 


4 


58 
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TABLE 4-4 (Cont'd) 
TRAINING SUPPORT AREA USE - TY 2012 


Training Support Area 


Training Days / 
Events 


Personnel 


Mine Resistant Ambush Protected Simulator 


31 


900 





UrbanSim Battle Command Simulator 


1 


20 





Virtual Battle Space 2 Trainer 


5 


100 





Army Physical Fitness Test Course 


46 


2,428 





Classroom - Building 3494 


61 


1,673 





Leadership Reaction Course 


43 


1,952 


247 


Obstacle Course 


34 


1,950 


64 


Rappel Tower 1 


15 


1,482 





Rappel Tower 2 


7 


63 


56 


TOTAL 


824 


63,210 


691 



TABLE 4-4-A 
TRAINING SUPPORT AREA USE - HISTORY 


Training 
Year 


Training 
Days/ 
Events 


Personnel 






Military 


Civilian 


Total 


TY 2012 


824 


63,210 


691 


63,901 


TY2011 


852 


52,225 


574 


52,799 


TY 2010 


1,052 


90,439 


6,116 


96,555 


TY 2009 


1,137 


94,836 


1,180 


96,016 


TY 2008 


869 


63,854 


2,162 


66,016 


TY 2007 


593 


18,722 


2,454 


21,176 


TY 2006 


366 


13,310 


5,471 


18,781 


TY 2005 


288 


10,254 


6,716 


16,970 


TY 2004 


311 


17,833 


4,258 


22,091 


TY 2003 


528 


20,247 


4,356 


24,603 


TY 2002 


433 


18,550 


3,260 


21,810 


TOTAL 


7,253 


463,480 


37,238 


500,718 



4.2 CIVILIAN USE 

In addition to civilian use of the ranges and training areas in the Reserve and the Training Support 
Areas in the Cantonment Area, there were also deer and turkey hunting seasons during TY 2012. 
Information on these activities is provided in Sections 3.7.5 and 3.7.6 of this report. 



4.3 OFF-SITE TRAINING 

During TY 2012, the MAARNG had seventy-two elements conduct their annual two-week training 
cycle. Of these, fifty-eight units trained in Massachusetts, fifty-four of which trained solely at Camp 
Edwards. Fourteen units trained in four different states and two countries; five in Vermont, four in 
Wisconsin, two in Iowa, one in Utah, one in Kyrgyzstan, and one in Puerto Rico. Six units deployed 
overseas in support of Operation Enduring Freedom or Operation New Dawn. 
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The total number of Massachusetts soldiers trained during annual training for TY 2012 was 3,349 out 
of 6,375 soldiers. Thirteen units conducted year-round annual training consisting of 487 soldiers while 
2,515 soldiers attended a military school, or returned from a deployment, in lieu of annual training. 

The number of MAARNG soldiers that completed a two-week annual training cycle by general 
geographical location is: 2,462 in Massachusetts, 834 in other states, and fifty-three outside the 
continental United States. 



4.4 BATTLE POSITION 2 

In July 2001, EPA Region 1 issued a modification to Administrative Order #2 precluding the uses of 
several gun and mortar firing positions for military training activities based on EPA's concern that 
training activities could cause physical changes that would reduce the understanding of the locations and 
concentrations of contamination at the sites. One of the positions impacted was Gun Position 2 (GP 2), 
now called Battle Position 2 (BP 2), which is located at the northeast corner of Training Area BA 4, at the 
intersection of Frank Perkins Road and Wheelock Road. Once a site has been investigated and possible 
remediation measures applied and essentially completed, the IAGWSP and the MAARNG must request 
to re-use the site for training from EPA Region 1. As with the petition to re-use lead ammunition at the 
small arms ranges, the re-use of BP 2 needed to be coordinated with and approved by the regulatory 
agencies. 

BP 2 has historically been used as an artillery position, rally point, bivouac site, helicopter landing 
zone, field administration, and maneuver tactical operations command site. It has served a particularly 
important role as a helicopter medical evacuation site for injured personnel to be flown out of the training 
area. 

During TY 2007, the MAARNG requested that the use restriction for BP 2 be lifted based on 
information that BP 2 investigation and risk assessment, under the Gun and Mortar Investigation decision 
unit, had been completed by the IAGWSP and that remediation was not required for BP 2. The type of 
training that would be conducted at BP 2 would be the type that was conducted prior to the 1997 
Administrative Order, less the live fire or artillery or mortar weapons systems, and would be conducted in 
compliance with the established EPSs. BP 2 is an important multi-aircraft helicopter landing site. It is 
one of the few grassy areas available at Camp Edwards for this type of helicopter training, and it is the 
only site in the Reserve available for use by Blackhawk helicopters for such. The MAARNG received 
approval from EPA Region 1 on January 15, 2008 to utilize BP 2 for helicopter use only. 

EPA Region 1 approved the Decision Document for the Former A Range, Former K Range, and the 
Gun and Mortar Positions in late September 2012. The Decision Document concluded that response 
activities conducted at the Gun and Mortar Positions are protective of human health, the environment and 
the aquifer and that EPA Region 1 required no further response actions with respect to these sites. 
Accordingly, compatible military training activities can be conducted at BP 2. 



4.5 SIMULATED MUNITIONS 

The MAARNG received approval from the EMC in June 2009 to utilize two types of simulated 
munitions at Camp Edwards: an Ultimate Training Munitions (UTM) Man Marker Round and a 
Simunitions FX Marking Round. The EMC's approval was for an 18-month trial period through 
September 16, 2010. The approval included a requirement for the MAARNG to submit two progress 
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reports to the EMC. The first report was submitted in October 2009 and the second one in September 
2010. The first report was included in the TY 2009 Annual Report, and both reports were included in the 
TY 2010 Annual Report. 

On October 28, 2010, the MAARNG submitted a letter to the EMC requesting that it approve adding 
the UTM 5.56mm and FX Marking Round to the Camp Edwards Approved Munitions List. The EMC 
voted unanimously at its meeting on May 11, 2011 approving adding the two rounds to the approved list. 

The EMC's June 8, 2009 letter requires that the Annual Report have a portion of the training section 
dedicated to details of the simulated munitions use, maintenance, monitoring, inspections, and relevant 
issues encountered during the applicable training period in the Reserve. The approval letter also requires 
the Annual Report include numbers of simulated munitions fired in the Reserve during the applicable 
training period and estimates (based on weight) of percent recovery of the cartridges. 

During a September 2012 training event, a unit expended 1,100 Ultimate Training Munition (UTM) 
rounds in Objective 1 (NBC Area) of the Soldier Validation Lane (SVL). The unit was conducting 
Military Operations on Urban Terrain (MOUT) operations with force on force use. The unit was given a 
copy of the Less Than Lethal Training Ammunition Standard Operating Procedure (SOP) along with the 
SVL Objective 1 Range packet. Both of these documents cover the safety procedures with regards to 
proper Personnel Protective Equipment and policing procedures. 

The unit turned in an engagement overlay outlining where the UTMs were being fired from; the 
actual training did vary from the overlay as to accommodate training realism. Once the training 
concluded, the standard procedures for policing the cartridges or "brass" were followed. The unit was 
issued five gallon plastic buckets and conducted a police call, focusing on the engagement areas, to pick 
up range debris including expended cartridges. The unit then conducted a sweep/police call of the entire 
site after the training concluded, and the site was subsequently inspected by Range Control. It is 
estimated that the recovery rate for the cartridges for TY 2012 was greater than 90 percent. 

Historically, the Convoy Live Fire Lane was the primary location for use of the UTMs. The lane has 
since been moved from the corner of Burgoyne and Gibbs roads to Flat Rock Road. The locations of the 
wooden facades were placed so that the natural terrain would act as a "backstop" for the projectiles and 7 
ounce canvas will also be installed to each wooden facade prior to the first unit scheduled to use UTMs 
on the lane. No units scheduled the use of UTMs on the Convoy Live Fire Lane in TY 2012. The 
anticipated primary use for future UTMs will be on the SVL utilizing the four separate objective sites. 
Because of the design and terrain of these objective sites, Camp Edwards along with EMC have already 
begun discussions on improving the Best Management Practices (BMPs) and updating the SOP. Camp 
Edwards will work with EMC to update and publish a revised SOP in order to improve the BMPs of 
UTMs on the SVL. 

The EMC's June 8, 2009 letter also requires that the Annual Report include requests and steps taken 
by the National Guard and progress associated with converting to the use of lead free primers in simulated 
munitions. The MANG has no control of the progress associated with converting to the use of lead free 
primers in the simulated munitions. The MANG monitors the activities of the U.S. Army Environmental 
Command in its efforts to develop alternate munitions. And, as of this time, no new information has been 
provided. 

Table 4-5 provides information on use of Simulated Munitions in the Reserve since the EMC's June 
2009 approval. 
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TABLE 4-5 
SIMULATED MUNITIONS USE IN THE RESERVE 


Training 
Year 


Simunitions 
Rounds Fired 


Ultimate Training 

Munitions 

Rounds Fired 


Total 

Rounds 

Fired 


TY 2012 





1,100 


1,100 


TY2011 











TY 2010 





36,496 


36,496 


TY 2009 





22,335 


22,335 


TOTAL 





59,931 


59,931 



During TY 2012, 2,400 rounds of UTM were fired in the Cantonment Area (versus 7,967 fired there 
in TY 201 1, 1 1,458 rounds in TY 2010 and 55,626 rounds in TY 2009). 

4.6 PYROTECHNICS 

The EMC conditionally approved the use of pyrotechnics during TY 2010. Its March 24, 2010 
approval letter required information on simulated grenade use and monitoring, and relevant issues 
encountered during the applicable training year, be included in the training section of the Annual Report. 
The approval specifically required including the numbers of simulated grenades used in the Reserve and, 
where applicable, the Training Areas where they were used. 

There were eight Ml 16A1 Hand Grenade Simulators used in the Reserve during TY 2012 in the NBC 
area within Training Area A4. The location of their use is shown in Figure 4-4. Table 4-6 identifies the 
general locations in the Reserve where Hand Grenade Simulators have been used and the number used in 
each area. 

During the use of the M116A1 Hand Grenade Simulators in TY 2012, a member of the Camp 
Edwards Ammunition Supply Point was physically present during each detonation to monitor use and 
ensure that the unit was adhering to all restrictions and limitations set forth in the Camp Edwards 
Standard Operating Procedure governing their use. The areas of use were swept up by Ammunition 
Supply Point personnel overseeing the training, with residue brought back to the Ammunition Supply 
Point for proper disposal. 



TABLE 4-6 
PYROTECHNICS USE IN THE RESERVE 


TRAINING AREA / LOCATION 


TY 2010 


TY 2011 


TY 2012 


TOTAL 


A3 


5 








5 


A4 


61 


2 


8 


71 


B9 


23 








23 


B 10 


15 








15 


B 11 


42 








42 


C 14 


50 


3 





53 


C15 


50 








50 


BA 1 


20 








20 


BA6 


28 








28 


BP27 





2 





2 


North Power Lines 


15 








15 


Wheelock Road 


10 








10 


TOTAL 


319 


7 


8 


334 


Note: In addition to the above, 154 Hand Grenade Simulator devices were used in the Cantonment Area during TY 2010. 
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Figure 4-4 Pyrotechnic Use Locations in the Reserve - TY 2012 
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The EMC's March 24, 2010 approval letter required the MAARNG to submit a Summary Report on 
the use and environmental impacts of the simulated grenade to the EMC sixty days prior to the end of the 
two-year authorized use period. Camp Edwards submitted this report to the EMC and EPA Region 1 on 
January 19, 2012. The report concluded that there were no known environmental impacts in using the 
Mil 6 A 1 Hand Grenade Simulators on Camp Edwards during the two year review period of 20 1 - 20 1 1 . 
The Summary Report is provided in Appendix G. 

The EMC issued a letter to Camp Edwards on February 24, 2012 indicating that the next step in the 
process was to present the contents of the Summary Report to the SAC for its review. As required, the 
information was presented to the SAC on September 13, 2012, to the CAC on September 27, 2012, and to 
the EMC on December 11, 2012. The M116A1 Hand Grenade Simulator remains on the list of approved 
munitions with the provisions of the EMC's March 24, 2010 approval letter remaining in effect. 

The EMC's approval letter also requires the Annual Report to include confirmation that the chemicals 
and materials used in the M116A1 Hand Grenade Simulator have not significantly changed. MANG 
leadership reviewed the Munitions Items Disposition Access System (MIDAS) data on the M116A1 Hand 
Grenade Simulator and noticed no significant changes to the chemicals and materials used in the grenade 
simulators used during training at Camp Edwards in TY 2012. 



4.7 SOLDIER VALIDATION LANE 

The MAARNG announced in March 2011 plans to enhance training at Camp Edwards for deploying 
soldiers through a new concept referred to as a Soldier Validation Lane. The SVL uses conex-like 
shipping containers as training aides, which can be reconfigured to mimic small villages and used for 
Improvised Explosive Device (IED) training. The containers will be located in open or previously 
cleared, historically used training areas including training and bivouac sites within the Training Area. 
This type of training essentially mirrors the highly successful type of training aides utilized during the 
Exportable Combat Training Capability (XCTC) exercise conducted during June 2010. 

The SVL allows commanders to train soldiers for full spectrum operations incorporating the latest 
techniques, tactics and procedures utilizing portable containers as necessary training aides configured to 
replicate battlefield conditions based on lessons learned from Operation Enduring Freedom (Afghanistan) 
and Operation New Dawn (military operations in Iraq since October 2010). 

The SVL challenges commanders and leaders at all levels to make quick but deliberate decisions 
using the information presented to them with each training scenario. The ability to periodically 
reconfigure the portable training aides within the Training Area will critically enhance the ability to adapt 
to scenarios to the most current combat situations, ultimately helping to save the lives of soldiers on the 
battlefield. 

The proposed installation of up to 150 containers to facilitate the creation of temporary SVLs 
exceeded the lowered MEPA threshold of "any new building or structure, or any expanded building or 
structure, either of which exceeds 500 square feet in area." As a result, MAARNG officials held a 
consultation with MEPA officials on March 23, 2011 and submitted a Notice of Project Change (NPC) to 
the MEPA office on March 30, 2011. The NPC was published in the Environmental Monitor on April 6, 
2011 (Volume 75, Issue 11), followed by a 20-day public comment period that ended on April 26, 2011. 
In addition, MEPA held a public meeting at Camp Edwards on the SVL proposal on April 13, 2011, 
followed by a site tour. EOEEA issued a Certificate on May 6, 2011 indicating that the MANG had 
provided sufficient information for the purposes of MEPA review of the proposed SVL training and that 
the project could proceed to state agency review. 
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The SVL proposal was presented and discussed at a SAC meeting on April 6, 2011, a CAC meeting 
on April 21, 2011 and at a Military Civilian Community Council (MC3) meeting on April 27, 2011. It 
was presented to the EMC at a meeting on May 11, 2011 at which time the EMC voted unanimously in 
support of it under the condition that it is in compliance with any issues raised by the Massachusetts 
Natural Heritage and Endangered Species Program (NHSEP). 

An application package was submitted to NHESP on May 9, 2011 for its review under the provisions 
of MESA. The NHESP program issued a letter on May 19, 2011 approving the proposal with conditions. 
The MAARNG submitted a letter on March 29, 2011 to EPA Region 1 on the proposed SVL training. In 
a letter dated May 10, 2011, EPA Region 1 approved the specific locations identified in the MAARNG's 
submission package. 

The Counter Improvised Explosive Device (CIED) training lane, located in the Cantonment Area of 
Camp Edwards, was relocated to the Training Area as part of the SVL process. This involved relocating 
approximately twenty conex containers and 160 jersey barriers. 

Four SVL locations (called objectives) were established in anticipation of TY 2012 training needs: 
Objective 1 in Training Area A 4; Objective 2 in Training Area BA 4; Objective 3 in Training Area B 11; 
and Objective 4 in Training Area C 14. The locations of the four are shown in Figure 4-5. SVL training 
was conducted during TY 2012 at two of these locations: Objective 1 in Training Area A 4 and Objective 
2 in Training Area BA 4. 

The May 19, 2011 NHESP letter approving SVL training requires a yearly monitoring report be 
submitted to NHESP documenting the locations and numbers of containers and the approximate dates of 
placement within these locations, as well as documenting any cutting of trees or leveling of sites that were 
required for container placement. The EOEEA May 6, 2011 Certificate requires the Annual Report to 
include an update on SVL monitoring and assessment, and any trends identified. The report concludes 
that the condition of the lanes after the training season was generally in comparable or better condition 
than what was identified in the initial baseline condition survey. Negative impacts included one dead 
tree. Positive impacts included improvements to eroded areas and the removal of material piles. A copy 
of the report is included in Appendix H. 

Copies of documents associated with the SVL can be found on the Publications page of the E&RC's 
website: www.EandRC.org. 
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Photographs 4-la and 4-lb SVL containers line a road in the Reserve; a "culvert" is part of the 
SVL training. 
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Figure 4-5 SVL Locations Used in the in the Reserve in TY 2012 
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SECTION 5 
REMEDIATION PROGRAM ACTIVITIES 



5.0 INTRODUCTION 

This section of the Annual Report provides summaries on remediation activities in the 
Reserve during TY 2012 as required by the July 2001 EOEEA Certificate approving the MMR 
Master Plan. 

5.1 MMR INVESTIGATION AND REMEDIATION PROGRAMS 

There are two independent cleanup programs operating at the MMR, the Installation 
Restoration Program (IRP) and the Impact Area Groundwater Study Program (IAGWSP). 

The IRP was initially established at the MMR in 1982 under Air National Guard 
management. Oversight of the program was transitioned to AFCEC in 1996. The program 
operates under the regulatory guidance of the federal Comprehensive Environmental Response, 
Compensation and Liability Act (CERCLA). The overwhelming activity of the IRP program has 
been focused in the Cantonment Area and in off-installation plumes emanating from the 
Cantonment Area. The IRP is responsible for two active sites in the Reserve: Chemical Spill 
(CS)18andCS-19. 

The IAGWSP initiated cleanup of groundwater contamination on the upper 15,000 acres of 
the MMR in 2004. Five treatment systems are currently operating and clean more than 2.5 
million gallons of groundwater per day. Construction of an additional extraction well for the J-l 
southern plume and construction of a groundwater treatment system for the J-l northern plume 
are planned for late TY 2012 through early TY 2013. A final remedy has been selected for the 
Central Impact Area; the remedy includes construction of a groundwater treatment system in TY 
2013 - TY 2014 and source removal during the next five years. While no public or private 
drinking water supplies are affected by the groundwater contamination being addressed by the 
IAGWSP, the contamination is being addressed to prevent any possible future exposures. 
Information on the IAGWSP can be obtained on its website: http://mmr-iagwsp.org. 

Both the IRP and IAGWSP have active regulatory participation and community involvement 
programs. The communities surrounding the MMR are kept informed through neighborhood 
notices and meetings, media releases, community updates, fact sheets, publication and 
distribution of plans and reports, websites, and information repositories at local libraries. 

The programs also meet regularly with EPA Region 1 and MassDEP to discuss findings and 
determine appropriate response actions. Public comment periods are held, as necessary, to 
present and solicit input on proposed actions. The programs also provide updates on their 
activities to public meetings of the joint citizens' advisory team, the MMR Cleanup Team 
(MMRCT). This team was established in TY 2008 when the two cleanup programs combined 
their existing citizens' teams into a single advisory board. The MMRCT includes representatives 
from the surrounding communities and the regulatory agencies. 

Representatives from the IRP and IAGWSP also meet regularly to exchange ideas and 
information that can make their cleanup efforts more effective. They share sampling results, 
equipment, technical innovations, and even a treatment facility. 
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The IRP and IAGWSP each operate under different regulatory directives and, for the most 
part, are addressing different contaminants of concern. Both programs have identified plumes of 
the explosive Royal Demolition Explosive (RDX). Figure 5-1 shows the extent of the areas of 
contamination being addressed by the IRP as composites of all contaminants found in those 
plumes which are primarily either chlorinated solvents or the fuel additive ethylene dibromide 
(EDB). The areas of contamination being addressed by the IAGWSP show the extent of the 
individual plumes of RDX or perchlorate. 



5.2 INSTALLATION RESTORATION PROGRAM ACTIVITIES 

The CS-18 site consists of a single artillery firing point in the southeastern portion of the 
Reserve west of UTES, designated as Gun Position 9, which was used from the World War II era 
until 1977 for training troops. Each artillery round came supplied with the standard maximum 
charge of propellant in a specific number of propellant bags. Reportedly, unused propellant was 
routinely burned and the artillery tubes were cleaned using a solvent that was allowed to drain 
through the gun breech onto the ground. Additional groundwater sampling, conducted during TY 
2007, did not indicate any groundwater contamination concerns. During TY 2009, the IRP 
conducted a removal action at CS-18 resulting in the excavation, screening and off-site disposal 
of 5,406 tons of soil contaminated with 2,4-dinitrotoluene (DNT). The removal action was 
accomplished to remove soil contaminated with contaminants of concern above removal action 
levels which are considered to be protective of human health and the environment. This site does 
not require any further remedial action, however, it is not designated as unlimited use and 
unrestricted exposure due to the potential Munitions and Explosives of Concern (MEC), 
including unexploded ordnance, that may remain within the boundaries of the site. A decision 
document and a soil removal action report were issued for CS-18 in September 2009. 

The primary source of contamination at the CS-19 source area is ordnance and military waste 
disposal. An area of approximately two acres was used to bury and detonate ordnance and 
munitions debris at depths to 12 feet. These ordnance waste disposal practices at the CS-19 
source area resulted in contaminants being released to the surrounding soil and groundwater. 

AFCEC conducted a cleanup of the two-acre source area between 2004 and 2009 and 
removed 14,900 tons of soil, 8,500 ordnance items and 28,500 pounds of munitions debris. No 
further remediation work at the original two-acre site is planned. 

In 2007-2009, an area to the north of the original two-acre disposal site was investigated as an 
ancillary activity to the CS-19 restoration project. The area has been termed the "Bunker Area" 
due to the presence of a concrete bunker at the northern end of the site. Based on interviews and 
investigations to date, it appears the Bunker Area was used for various munitions testing in the 
1950s and 1960s. Geophysical and localized investigations found a small burial pit and a burn 
pit. Soil sampling indicated five 50' x 50' grids required excavation due to trinitrotoluene (TNT) 
or High Melting Explosive (HMX) contamination and this removal work was accomplished along 
with the aforementioned burn and burial pit areas. AFCEC removed 1,563 tons of soil and 3,596 
pounds of munitions debris from this area. Additionally, fifteen MEC items were discovered and 
blown in place and twenty-six items were destroyed in a consolidated shot. No significant 
groundwater contamination has been found coming from this area. AFCEC issued the CS-19 
Bunker Area Phase II Investigation Report in April 201 1 documenting these activities. 
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Figure 5-1 MMR Groundwater Findings Map 
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The contaminant of concern in the groundwater at the CS-19 site is RDX. In the most recent 
comprehensive sampling round (March-May 2011), the maximum concentration for RDX in the 
CS-19 plume was 9.12 parts per billion (ppb). The Massachusetts GW-1 standard for RDX is 1 
ppb and the EPA risk-based level is 0.6 ppb. 

The CS-19 plume, shown in Figure 5-1, MMR Groundwater Findings Map originates beneath 
the CS-19 source area and extends approximately 5,000 feet to the northwest. It is also located in 
and co-mingled with the IAGWSP Central Impact Area groundwater plume study area. In April 
2009, AFCEC presented a Proposed Plan for the CS-19 groundwater, in which a remedy of 
monitored natural attenuation and land use controls was identified. This remedy decision was 
later codified in the CS-19 Record of Decision published in September 2009. 

Additional information about the CS-18 and CS-19 sites is included in a third Five Year 
Review, 2003-2007 Massachusetts Military Reservation (MMR) Superfund Site Report. 

For more information on the IRP program and its activities contact Douglas Karson, AFCEC 
Community Involvement Specialist at (508) 968-4678, ext. 2 or at douglas.karson@us.af.mil. 



5.3 IMPACT AREA GROUNDWATER STUDY PROGRAM ACTIVITIES 

During TY 2012, the groundwater treatment systems for the Demolition Area 1, J-3 Range, J- 
2 Range northern and eastern plumes, and the J-l Range southern plume continued to operate. 
These systems are treating 2.5 million gallons of water per day. Construction of an additional 
extraction well for the J-l southern plume and construction of a groundwater treatment system for 
the J-l northern plume are planned for late TY 2012 through early TY 2013. 

The Decision Document for the Central Impact Area soil and groundwater operable units was 
signed in TY 2012. Construction of a groundwater treatment system to treat the Central Impact 
Area plume is planned for TY 2013-2014. In addition, a source -removal project will remove 
munitions from fifty acres of the Central Impact Area during the next five years. Removal of 
munitions from the first six acres commenced during calendar year 2012. Two new technologies, 
Metal Mapper and TEMTADS (Time-domain electromagnetic multi-sensor towed array detection 
system), are being evaluated as part of the initial source removal. These geophysical technologies 
are designed to discriminate between munitions and scrap metal in the subsurface. If successful, 
technologies such as these could increase the efficiency of unexploded ordnance (UXO) removal 
while reducing impacts to the surface soil and vegetation when compared to traditional 
excavation techniques. 

During TY 2012, the IAGWSP continued its technology demonstration project using 
remotely -controlled robotic equipment from the Air Force Research Laboratory (AFRL). This 
work is being conducted to help determine whether robotics can provide a safer, more cost- 
effective and less disruptive means of removing vegetation and UXO in order to complete 
contaminant source removal projects. During TY 2012, AFRL completed its work excavating 
and sifting soil at the primary source area in the Central Impact Area. Remote-controlled 
equipment will continue to be used to clear vegetation from the area selected for source removal. 

Investigations for Former A Range, Former K Range and thirty -five gun and mortar firing 
positions were completed during TY 2012 with a final Decision Document approved in late 
September 2012. No further actions will be required at the Former K Range and the gun and 
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mortar positions. Groundwater monitoring will continue at the Former A Range over the next 
five years. 

Finally, several monitoring wells were added within the Reserve in TY 2012 (Figure 5-2) to 
aid in long-term monitoring of plumes with remedies in place and to provide data to finalize 
ongoing investigations. 

Additional information on the IAGWSP's investigation and cleanup activities is available on 
its website: http://mmr-iagwsp.org. 



5.4 AFCEC WIND TURBINE PROJECT 

In 2005, AFCEC began the process of siting and installing a 1.5 megawatt (MW) wind 
turbine to partially power its groundwater treatment plants. The turbine began operating in 
December 2009. The Fuhrlaender wind turbine will help offset the electricity demands of the IRP 
cleanup efforts by 25% to 30%, saving approximately $400,000 to $500,000 per year over the 
turbine's 25-year lifespan and reducing over 100 million pounds of greenhouse gas emissions. 

In 2008, the MANG, working in partnership with the Commonwealth, created the MMR 
Wind Energy Working Group to identify locations with potential for turbine development. This 
would support the federal and state alternative energy goals, while supporting military operations 
on the MMR. Comprised of a number of military and state agencies, including the Executive 
Office of Public Safety and Security and EOEEA, the group identified sites on the base with 
potential for the development of wind turbines. Initial selection was based on wind resources, 
potential for impact to habitat and residential areas, and compatibility with military operations 
and training. 

Within the 22,000 acres of the MMR, seventeen sites were identified. Twelve were located 
in the southwest corner of the MMR, just north of the Crane Wildlife Management Area, and five 
sites were located in the Camp Edwards training area in the northwest portion of the MMR, north 
of the Air Force Space Command's radar site at the Cape Cod Air Force Station. 

These sites were submitted to the Federal Aviation Administration (FAA) for review to 
determine if 400-foot tall wind turbines could be built without impacting air traffic or air traffic 
control infrastructure. The FAA review scrutinized the sites and found that three of the five sites 
in the northern section of the MMR would not have impacts. At the same time, the FAA 
determined that the twelve sites in the southern portion of the MMR were not suitable for 400- 
foot tall turbines under current FAA guidelines. 

In 2009, the MMR Wind Energy Working Group, with the help of the Massachusetts Clean 
Energy Center and the University of Massachusetts Wind Energy Center, installed a 
meteorological tower in the Cantonment Area to measure and record wind speeds at the MMR. 
Monitoring is ongoing and periodic reports can be seen at the University of Massachusetts Wind 
Energy Center website. 

During TY 2010, AFCEC developed a proposal to construct and operate two utility scale 
wind turbines in the northwest corner of the Camp Edwards training area to further offset power 
usage and reduce air emissions associated with the operation of the IRP's groundwater treatment 
facilities. The locations AFCEC selected (Figure 5-3) were two of the sites approved by the 
FAA. 
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Figure 5-2 IAGWSP Wells Installed During TY 2012 
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Figure 5-3 Wind Turbine Locations 
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AFCEC published an Environmental Assessment (EA) on its proposal under the provisions of 
the National Environmental Policy Act (NEPA) in August 2010. The AFCEC wind turbine 
project is being conducted as part of a response action under CERCLA. As such, NEPA does not 
legally apply to the CERCLA action, but AFCEC, as a matter of policy, elected to conduct the 
NEPA analysis for this particular project as a method of public outreach. Scoping activities for 
the EA included meetings with the CAC (March 18, 2010), SAC (March 25, 2010) and the EMC 
(April 8, 2010). A public comment period for the Draft EA was held from August 6 to September 
7, 2010. AFCEC held a public poster-board informational session on its proposal on August 25, 
2010 at the Quality Inn in Bourne, and also presented information to a joint session of the CAC 
and SAC immediately after the public informational session. Details of the EA and public 
comment were presented to the EMC on October 7, 2010. The Final EA indicated that the project 
will not have a significant impact on the human or natural environment. 

Construction commenced during TY 2011 and the two turbines became operational during 
the first quarter of TY 2012 (Photos 5-la and 5-lb). 

Photograph 5-la and 5-lb AFCEC's new wind turbines. Photograph 5-la is an aerial 
view of the two AFCEC turbines from the north with Cape Cod Air Force Station in the 
background. Photograph 5-lb is a view of the turbines coming onto Cape Cod from the 
Sagamore Bridge. 
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SECTION 6 

MISCELLANEOUS MILITARY AND CIVILIAN ACTIVITIES 

AND ENVIRONMENTAL PROGRAM PRIORITIES 



6.1 MISCELLANEOUS MILITARY ACTIVITIES 

6.1.1 MMR Master Plan Projects 

6.1.1.1 Unit Training Equipment Site (UTES) 

This MAARNG project, as explained in the MMR Master Plan, is construction of a new 
maintenance and storage facility for MAARNG tactical and engineering vehicles and training 
equipment. The project would consolidate three existing older vehicle maintenance facilities into 
one modernized facility. Engineering design of the building, which is estimated to cost 
$20,000,000, was completed during TY 2012, with federal funds for construction anticipated in 
the federal fiscal year 2013 budget. The facility will be located approximately 1,100 feet west of 
the existing UTES facility (located west of Gibbs Road) which will be demolished and replaced 
with a controlled humidity storage building. 

6.1.2 Projects at the 102 nd Intelligence Wing 

As a result of the 2005 Base Realignment and Closure process, the 102 nd Intelligence Wing is 
transitioning to its new non-flying intelligence mission. Because of the mission change, there is a 
need for different types of facilities to support it. 

The 102 nd Intelligence Wing published a draft EA under the provisions of the federal NEPA 
on its proposed projects in January 2009. The draft EA was coordinated through applicable 
Massachusetts state regulatory agencies. The proposed action included demolition of buildings 
and structures, renovations to buildings and structures, and construction of two new facilities. 
Additionally, several buildings would become available for release to other federal agencies and 
removed from the Otis ANGB license. The ultimate goal is to create a compact installation, 
minimizing operational costs while maximizing mission accomplishment. After a public 
comment period on the draft EA, a Finding of No Significant Impact (FONSI) was signed on 
May 9, 2009. 

As of the end of TY 2012, construction was still underway on the new Distributed Ground 
System Operations Facility, with a new estimated completion date during the first quarter of 
calendar year 2013. A new Operations and Training Facility is also under construction, but 
completion now isn't expected until sometime later in calendar year 2013. 

6.1.3 Projects at Camp Edwards 

A project was initiated in TY 2012 to completely renovate the old Camp Edwards 
Headquarters, Building 102. The historically significant 16,000-square-foot building, which has 
been vacant for years, is being remodeled while maintaining the historic aspects of the building. 
When completed in TY 2013, it will serve as the permanent Camp Edwards post headquarters. 
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Photograph 6-1 Building 102 under renovation. 




6.1.4 MMR Wastewater Treatment Plant Future Options Study 

The Massachusetts Development Finance Agency (MassDevelopment), on behalf of the 
MMR, is investigating future options for the MMR wastewater treatment plant and disposal 
facilities located on Otis ANGB as part of a preliminary study to determine the best and most 
economical use of the facilities. 

MassDevelopment and its contractor, CH2MHH1, held public meetings on August 30, 2012 
and November 8, 2012 at the Barnstable County Fairgrounds to explain the study's scope which 
includes: 

• Developing valuation of the existing MMR wastewater system in accordance with 
Department of Defense guidelines 

• Developing a range of feasible options, including status quo, private contract 
operations, sale of system, and service to surrounding towns 

• Considering regional, multi-town solutions 

• Recommending the best alternative(s) to reduce costs to the MMR 

The current schedule projects a draft report becoming available to the public during the first 
quarter of calendar year 2013. 
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6.1.5 Cape Cod Air Force Station (AFS) Wind Turbine Project 

The 6th Space Warning Squadron, Cape Cod AFS, announced plans during TY 2011 to 
construct two wind turbines to help meet the electrical demands for running the PAVE PAWS 
radar site (approximately 13,000,000 kilowatt hours annually; $5,000 per day). The initial goal 
was to install the two wind turbines within the station's existing property line. However, after 
reviewing the physical and operational constraints for the turbines and its radar operations, it was 
determined that only one turbine could be installed on the facility's property. Subsequently, 
discussions were held with officials from Camp Edwards that resulted in a suitable location for a 
wind turbine on adjacent Camp Edwards land (see Figure 5-3). 

Cape Cod AFS representatives briefed their proposal to the SAC on April 6, 2011 and the 
CAC on April 26, 2001. The EMC was briefed at its meeting on May 1 1, 201 1, at which time the 
EMC voted to approve the proposal. Cape Cod AFS received funding for the project in TY 2012 
and a contract was awarded to ECC, Inc. in late September 2012. The project is expected to be 
completed before the end of calendar year 2013. 

According to Air Force Space Command, the two 1.6 megawatt utility -scale wind turbines 
are expected to offset more than fifty percent of the Cape Cod Air Force Station's annual 
electrical purchase with an economic benefit of saving $1,000,000 a year. 

6.1.6 MMR Executive Director 

The Adjutant General of the Massachusetts National Guard established the position of the 
Executive Director of the MMR in late TY 2012. The primary roles of the position are to ensure 
inter-agency communication and coordination are implemented and practiced and that 
government and community stakeholders are kept informed. Additionally, the Executive Director 
is responsible for looking at efficiencies that might be gained through consolidation and cost- 
sharing of base operating support operations and activities. 

The Executive Director also serves as the Adjutant General's representative to the MMR 
Joint Oversight Group that was established out of the Joint Partnership Agreement signed in 2006 
in the aftermath of the 2005 Base Realignment and Closure Commission process. The MMR 
Executive Director also serves on the Lieutenant Governor's Military Asset and Security Strategy 
Task Force helping to secure the military bases of the Commonwealth. 

Colonel Anthony Schiavi, the previous commander of the MANG's 102 nd Intelligence Wing, 
was appointed to this new position. His office in located in the MMR Fire Department facility. 

6.1.7 Camp Edwards Site Consolidation Plan 

The MANG published a Camp Edwards Site Consolidation Plan (SCP) in April 2005. 
Developed by The Cecil Group, the same contractor that helped develop the MMR Master 
Plan/EIR, the SCP identified a way for the MAARNG to refurbish, consolidate and improve the 
facilities and training conditions in the Cantonment Area of Camp Edwards. The plan identified 
necessary key improvements for the Camp Edwards Cantonment Area such as: consolidating of 
activities, reinforcing computer war-gaming capability, replacing the outdated UTES (as 
previously identified in the MMR Master Plan/EIR), replacing and repositioning installation 
security gates (including relocating the Sandwich gate further into the base to better buffer 
adjacent properties), etc. 
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Action was initiated during TY 2012 to update the SCP and expand it to include the Training 
Area/Reserve. One of the objectives of the revised SCP will be to better define the southern 
boundary of the Training Area/Reserve, as this boundary has been depicted in several ways in 
various documents since the days the MMR Master Plan was being developed. Once completed, 
the appropriate projected actions in it will be utilized by The Cecil Group, along with plans by the 
102 nd Intelligence Wing and U.S. Coast Guard Air Station Cape Cod, in developing a single 
MMR consolidated future planning document. 

As SCP-related actions occur in the future specific to Camp Edwards Training Area/Reserve, 
they will be included in the Annual Report for the year of occurrence. 



6.2 MISCELLANEOUS CIVILIAN ACTIVITIES 

6.2.1 Town of Falmouth Comprehensive Wastewater Management Plan 

In January 2008, the Town of Falmouth published an ENF in the Environmental Monitor 
(Volume 69, Issue 5) providing notice of the development of a Comprehensive Wastewater 
Management Plan to address nitrogen loading issues in the South Coast watershed areas of 
Falmouth. Its plan identified potential solutions and three alternative sites for wastewater 
treatment and disposal. 

One of the alternatives (Alternative Plan 3) proposed conveyance of flow to a new 
wastewater treatment facility to be built on the Otis ANGB area of the MMR, discharge of the 
majority of the sewage flow at the infiltration bed area on the Camp Edwards area of the MMR 
(in the Reserve), and conveyance of a portion of the flow to the existing Falmouth wastewater 
treatment plant. 

In a Certificate issued on January 30, 2008, EOEEA determined that the Town of Falmouth 
must develop an Environmental Impact Report on the proposal, with many specific requirements 
identified for addressing issues for Alternative Plan 3 involving the MMR. 

Because of public concerns about costs, the Town of Falmouth established a special town 
Wastewater Management Plan Review Committee to review the Comprehensive Wastewater 
Management Plan and options to finance it, as well as exploring alternative treatment options and 
their costs. The committee submitted its recommendations to the Board of Selectmen in the fall 
of 2010. It recommended upgrading and expanding the town's existing wastewater treatment 
facility in West Falmouth instead of constructing a new facility on the MMR. In addition, the 
committee recommended the town undertake several demonstration projects to evaluate 
alternative technologies. The Falmouth Board of Selectmen unanimously approved the 
committee's recommendations in January 2011 and directed that they be incorporated into the 
town's Comprehensive Wastewater Management Plan/Draft Environmental Impact Report. 
Falmouth voters approved a ballot question in May 2011 to fund the redesign of the town's 
Comprehensive Wastewater Management Plan and the study of alternative treatment methods for 
cleaning up the town's estuaries. 

The town's new plan was approved by the Board of Selectmen on July 30, 2012 and the Draft 
Comprehensive Wastewater Management Plan and Draft Environmental Impact Report was 
submitted to the MEPA office on August 15, 2012. A notice was published in the Environmental 
Monitor on September 5, 2012 (Volume 78, Issue 9) with a public comment period through 
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November 7, 2012. This new plan deleted the provision for constructing a new wastewater 
treatment plant on the MMR. 

EOEEA issued a Certificate on the Draft Environmental Impact Report for Falmouth's 
revised plan on November 14, 2012. In this Certificate, the Secretary of EOEEA directed 
Falmouth to identify alternative sites for treated effluent disposal, ocean outfall and regional use 
of the MMR infiltration beds in its Final Environmental Impact Report. The Secretary also asked 
Falmouth to work together with the towns of Bourne, Mashpee and Sandwich and the MMR 
along with MassDEP, the Cape Cod Commission and others to continue the discussion of 
possible opportunities to integrate the town's wastewater treatment planning efforts with the 
wastewater management planning efforts undertaken by Mashpee and Sandwich. 

6.2.2 Algae Fuel Test Facility Proposal 

In January 2009, a letter was submitted to the MANG by Plankton, LLC requesting an option 
to lease space at the MMR for an algae-based biofuel prototype facility. The project is a joint 
venture spearheaded by Plankton, LLC of Wellfleet, Massachusetts, Woods Hole Oceanographic 
Institute, the Marine Biological Laboratory, the Regional Technology Development Corporation, 
MassDevelopment, and Loud Fuel of Cape Cod. As proposed, the Cape Cod Integrated Algae 
Biorefinery, a five-acre advanced technology test farm, would be constructed to help meet the 
Commonwealth's biodiesel mandate. The Massachusetts National Guard supports the project on 
the condition that all legal and regulatory authorizations are obtained. 

An initial 'proof of concept' site has been established at the Woods Hole Oceanographic 
Institute's Quissett Campus in Falmouth, Massachusetts, and a more elaborate small production 
facility is still being considered for the Cantonment Area of the MMR. 

A MO A was signed in December 2010 between the 102 nd Intelligence Wing and Plankton 
Power, LLC allowing Plankton to remove post-treatment supernatant (liquid) and treated sludge 
(solid) product from the Otis ANGB wastewater treatment plant settling tank in limited amounts 
(basically up to ten gallons every two to four weeks), subject to written MassDEP approval 
conditions, during a twelve month period beginning the date of signature of the agreement. 
Plankton Power did not ask to have the agreement renewed after the twelve-month period expired 
in December 201 1. 

6.2.3 Otis Fish & Game Club Real Estate Request 

The Otis Fish & Game Club undertook action in TY 2009 to request that the MANG 
authorize the club to operate out of the club occupied facilities on Camp Edwards for social, 
recreational, fund raising, and sportsmanship activities. The club is located in the southwest 
corner of the Reserve. The land parcel consists of approximately 182 acres of land with 
associated buildings (club house and eight storage structures and sheds) and three inactive ranges. 
The club receives its water from the Bourne Water District and has its own septic system. 

The club completed a required Environmental Baseline Survey document and the MAARNG 
completed a required Record of Environmental Consideration. In turn, these documents were 
forwarded to the Massachusetts National Guard Joint Forces Headquarters in Milford, 
Massachusetts, and were included with the appropriate real property package that was forwarded 
to the National Guard Bureau in early TY 2010. The real property package has not been finalized 
as of the end of TY 2012. 
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6.2.4 Textron Systems / Massachusetts Military Reservation Natural Resource 
Damages Settlement 

Massachusetts state and federal members of the Massachusetts Military Reservation Trustee 
Council entered into a $1,300,000 Natural Resources Damage Settlement in October 2007 with 
Textron, a defense contractor that conducted weapons testing in a section of the MMR that 
constitutes a major groundwater recharge area for the Cape Cod Aquifer. Of the settlement 
money, $1,000,000 went to the Commonwealth of Massachusetts and $300,000 to the 
Department of Defense. 

The public was invited to submit groundwater restoration project proposals for potential 
funding from portions of the settlement money in January 2009. Based on the proposals 
submitted, a Draft Restoration Plan was issued on March 19, 2010 with a public comment period 
ending on April 21, 2010. The Trustee Council held a public meeting on April 6, 2010 at the 
Upper Cape Regional Technical School in Bourne, Massachusetts as part of the public comment 
period. 

In July 2010, a Final Restoration Plan was issued providing funding for two projects: 

• $400,000 for Phase I and Phase II of the Town of Sandwich's proposed project to 
develop a Comprehensive Water Resources Management Plan 

• $371,800 for the Upper Cape Regional Water Supply Cooperative's proposed 
Sagamore Lens Aquifer - Safe Yield Analysis and Water Resource Recovery, modified 
by the MMR Trustee Council as the Sagamore Lens Aquifer - Sustainable 
Management of Water Resources Plan (of which $175,000 is funded from the 
Department of Defense portion of the Textron settlement) 

The Water Cooperative hired Tata & Howard, Inc. to develop the Sagamore Lens Aquifer - 
Sustainable Management of Water Resources Plan, which is expected to be completed during 
calendar year 2013. 

6.2.5 Barnstable County Sherriff s Office 

The U.S. Army granted a license in July 2012 to the Barnstable County Sherriff s Office for 
the use of Building 3759 and its adjacent parking area (a total of 0.86 acres) for purposes of 
vehicle and communications maintenance operation and for storage of community working crew 
equipment. Building 3759 is located on East Hospital Road in the Cantonment Area of Camp 
Edwards. 

6.2.6 NStar Transmission Line Project 

NStar filed an ENF in October 2010 proposing to construct improvements to its transmission 
system in Southeastern Massachusetts to alleviate existing and projected transmission-capacity 
overloads and to meet existing and future peak electric load demands. The project entails 
constructing a new 345 kV transmission line, part of which involves its Bourne Switching Station 
located on its state-issued easement in the Training Area of Camp Edwards. The proposal was 
approved in a Certificate issued by EOEEA on August 10, 2011. 

Construction of the 345 kV transmission line began in the fall of 2012 with completion 
anticipated during the summer of 2013. 
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6.2.7 Joint Land Use Study 

In 2005, the Cape Cod Commission, through a grant provided by the U.S. Department of 
Defense Office of Economic Adjustment (OEA), prepared a Joint Land Use Study (JLUS) for the 
MMR and the four Upper Cape towns of Bourne, Falmouth, Mashpee, and Sandwich. The JLUS 
was completed with the assistance of a Technical Advisory Committee consisting of the four 
town planners and representatives from Camp Edwards, Otis ANGB and the Coast Guard, and a 
Policy Committee consisting of representatives from the Boards of Selectmen and Planning 
Boards in the four towns, as well as the three base commanders. 

The MMR was nominated for a JLUS by the U.S. Army due to an increase in the number of 
training days on the Camp Edwards ranges and rapid population growth and ongoing 
development pressures in the four Upper Cape towns surrounding the MMR, as well as the 
potential for increasing land use conflicts with base operations. 

In May 2011, OEA received Fiscal Year 2011 nominations from the U.S. Army for the JLUS 
program and recommended additional technical and financial support to assist MMR 
communities to update the 2005 MMR JLUS. Due to the complexity of the MMR's ownership 
and lease structure and the Commission's role in completing the 2005 MMR JLUS, OEA 
recommended the Cape Cod Commission complete the JLUS update. 

The Military Civilian Community Council (MC3), established in 2001 as part of the MMR 
Master Plan/EIR process to serve as an advisory board to the Massachusetts National Guard for 
civilian projects proposed for the Cantonment Area on the MMR, was selected to serve as the 
Policy Committee for the updated MMR JLUS. The MC3 was briefed by Sharon Rooney of the 
Cape Cod Commission on the proposed JLUS Scope of Work at the council's July 12, 2012 
meeting, at which time it voted on the Scope of Work for the study. Based on receiving the 
approved Scope of Work, OEA released the funds for the study, which is projected to be 
completed by June 2013. A JLUS Technical Advisory Committee was formed, consisting of 
representatives from the MMR and surrounding towns, and a committee meeting was held on 
September 7, 2012 during which Sharon Rooney presented an update on actions required and 
information needed to complete the study. 

The Cape Cod Commission held a working group meeting with town planners on November 
8, 2012 and provided a status update to the MC3 at its meeting on November 28, 2012. The final 
report is projected for publication in the spring of 2013. 



6.3 ENVIRONMENTAL PROGRAM PRIORITIES 
6.3.1 TY 2012 Environmental Program Priorities 

The following subsections provide a list of the environmental program priorities established 
by the E&RC for TY 2012 as published in the TY 201 1 Annual Report for its activities associated 
with the Reserve and the status of achieving them. 
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6.3.1.1 Natural Resources Management 

• Conduct prescribed burns for habitat management, Army training and safety 
(Accomplished) 

• Conduct prescribed fire training with regional partners as necessary (Accomplished) 

• Hire a summer field survey crew to perform natural resources management program 
surveys (e.g., environmental monitoring plots, New England Cottontail rabbit, etc.) and 
other special projects as needed (Accomplished) 

• Conduct RTLA surveys on environmental monitoring plots (Accomplished) 

• Maintain environmental program expertise by having E&RC representative(s) attend 
the annual ITAM Conference and other professional development conferences and 
training (Accomplished) 

• Provide support for the annual deer hunt (scheduled for Fall 201 1) (Accomplished) 

• Continue invasive plant species monitoring and control (Accomplished) 

6.3.1.2 Cultural Resources Management 

• Conduct applicable reviews of all IAGWSP, IRP and MAARNG proposed activities in 
the Reserve for potential cultural resources impacts (Accomplished) 

6.3.1.3 Other E&RC Environmental Management Programs 

• Develop and publish a Supplemental Environmental Impact Report on the Camp 
Edwards Small Arms Range Improvement Project (Accomplished) 

• Provide appropriate support for environmental activities and reviews associated with 
obtaining approval to resume firing of copper ammunition at Sierra Range 
(Accomplished) 

• Submit a Source Registration/Emissions Statement (SR/ES) Report (for calendar year 
2011) for Camp Edwards to MassDEP (Accomplished) 

• Submit a Biennial Hazardous Waste Report (for calendar year 2011) for Camp 
Edwards to MassDEP (Accomplished) 

• Attend all scheduled EMC, CAC and SAC meetings and provide information on 
pertinent program activities and issues (Accomplished) 

• Conduct environmental education for students (Accomplished) 

• Publish the final TY 201 1 State of the Reservation Report (Accomplished) 

6.3.2 TY 2013 Environmental Program Priorities 

The following subsections provide a list of environmental program priorities for Camp 
Edwards for activities associated with the Reserve in TY 2013. 
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6.3.2.1 Natural Resources and ITAM Management 

• Conduct prescribed burns for habitat management, Army training and safety 

• Conduct prescribed fire training with regional partners as necessary 

• Hire a summer field survey crew to perform natural resources management program 
surveys (e.g., environmental monitoring plots, New England cottontail rabbit , etc.) and 
other special projects as needed 

• Conduct RTLA surveys 

• Maintain environmental program expertise by having MAARNG environmental 
representatives attend the annual Training Support System Conference and other 
professional development conferences and training 

• Provide support for the annual deer hunt (scheduled for the Fall 2012) 

• Continue invasive plant species monitoring and control 

• Prepare and submit an annual monitoring report to NHESP documenting the locations 
and number of containers used for Soldier Validation Training 

6.3.2.2 Cultural Resources Management 

• Conduct applicable reviews of all IAGWSP, IRP and MAARNG proposed activities in 
the Reserve for potential cultural resources impacts 

• Document any new occurrences of identified cultural resources 

6.3.2.3 Other E&RC Environmental Management Programs 

Help develop a Standard Operating Procedure (SOP) for activities at Lima Range 

Coordinate required soil, lysimeter and groundwater sampling at active firing ranges in 
accordance with approved range management plans 

Provide appropriate support to Camp Edwards for development of an updated Joint 
Land Use Study 

Provide appropriate support for the development of an updated Camp Edwards Site 
Consolidation Plan 

Continue to support Camp Edwards through the environmental process for proposed 
training venues in the Reserve 

Provide support as needed to the new MMR Executive Director position with regards 
to community involvement and environmental issues 

Attend all scheduled EMC, CAC and SAC meetings and provide information on 
environmental program activities regarding the Reserve 

Publish the final TY 2012 State of the Reservation Report 
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ENVIRONMENTAL PERFORMANCE STANDARDS 
JULY 11, 2007 

For Massachusetts National Guard Properties at the Massachusetts Military Reservation 
CAMP EDWARDS TRAINING AREA GENERAL PERFORMANCE STANDARDS 



None of the following banned military training activities shall be allowed in the Camp Edwards Training 

Areas: 

-Artillery live fire 

-Mortar live fire 

-Demolition live fire training 

-Artillery bag burning 

-Non-approved digging, deforestation or vegetation clearing 

-Use of 'CS', riot control, or tear gas for training outside the NBC bunkers 

-Use of field latrines with open bottoms 

-Vehicle refueling outside designated Combat Service Area and Fuel Pad locations 

-Field maintenance of vehicles above operator level 

Limitations on the use of small arms ammunition and live weapon fire fall into the following two 
categories: 

- Live weapon fire is prohibited outside of established small arms ranges. Live weapon fire is not allowed 
on established small arms ranges except in accordance with Environmental Performance Standard 19, 
other applicable Performance Standards, and a range-specific plan approved through the Environmental 
Management Commission (EMC). 

- Blank ammunition for small arms and simulated munitions may be used in areas outside of the small 
arms ranges, using only blank ammunition and simulated munitions identified on an approved list of 
munitions. Joint review and approval for inclusion on the list shall be through by the Environmental & 
Readiness Center (E&RC) and the EMC. 

Each user will be responsible for proper collection, management, and disposal of the wastes they 
generate, as well for reporting on those actions. 

Use and application of hazardous materials or disposal of hazardous waste shall be prohibited except as 
described in the Groundwater Protection Policy. 

Vehicles are only authorized to use the existing network of improved and unimproved roads, road 
shoulders, ranges and bivouac areas, except where necessary for land rehabilitation and management, 
water supply development, and remediation, or where roads are closed for land rehabilitation and 
management. 

Protection and management of the groundwater resources in the Camp Edwards Training Area 
will focus on the following: 

• Development of public and Massachusetts Military Reservation water supplies. 

• Preservation and improvement of water quality and quantity (recharge). 
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• Activities compatible with the need to preserve and develop the groundwater resources. 

All users of the Camp Edwards Training Area must comply with the provisions of the Groundwater 
Protection Policy and any future amendments or revisions to the restrictions and requirements. These will 
apply to all uses and activities within the overlays relative to Wellhead Protection, Zone II' s within the 
Cantonment Area, and the Camp Edwards Training Areas. 

Development of water supplies will be permitted within the Camp Edwards Training Area after review 
and approval by the managing agencies, principally the Department of the Army and its divisions, 
together with the Massachusetts Department of Environmental Protection, and the Massachusetts 
Division of Fish and Wildlife. 

All phases of remediation activities will be permitted within the Camp Edwards Training Area after 
review and approval by the managing agencies, principally the Department of the Army and its divisions, 
together with the federal and state agencies who will have jurisdiction for remediation. 

Pollution prevention and management of the Camp Edwards training ranges will focus on and 
include the following: 

The Camp Edwards Training Area, including the Small Arms Ranges (SAR) and their associated "Surface 
Danger Zones," and any areas where small arms or other munitions or simulated munitions are used, shall 
be managed as part of a unique water supply area under an adaptive management program that integrates 
pollution prevention, and BMPs, including the recovery of projectiles. This will be done through 
individual range-specific plans that are written by the Massachusetts National Guard and approved for 
implementation through the EMC and any other regulatory agency having statutory and/or regulatory 
oversight. Adaptive, in this context, means making decisions as part of a continual process of monitoring, 
reviewing collected data, evaluating advances in range monitoring, design and technology, and 
responding with management actions as dictated by the resulting information and needs of protecting the 
environment while providing compatible military training within the Upper Cape Water Supply Reserve. 

A range plan shall be designed and followed to reduce the potential for an unintended release to the 
environment outside of the established containment system(s) identified in the range- specific plans. All 
users must be aware of, and comply with, the Environmental Performance Standards that are applicable to 
all SAR activities. Any range specific requirements will be coordinated through the E&RC with the EMC, 
incorporating those specific requirements into the appropriate range-specific plans and range information 
packets. Camp Edwards SAR Pollution Prevention Plan shall be followed to prevent or minimize releases 
of metals or other compounds related to the normal and approved operation of each SAR. The adaptive 
SAR management program components required in each range-specific plan shall include: 

• Consultation with applicable agencies with oversight of the training area before undertaking any 
actions that are subject to state and/or federal regulatory requirements. 

• Specific recovery plans for the removal and proper disposition of spent projectiles, residues and 
solid waste associated with the weapons, ammunition, target systems, and/or their operation and 
maintenance. 

• Reduction of adverse impacts to the maximum extent feasible, including consideration for the 
design/redesign and/or relocation of the activity or encouraging only those activities that result in 
meeting the goal of overall projectile and/or projectile constituent containment. 

• Internal and external coordination of documentation for the Camp Edwards range management 
programs and other related Camp Edwards management programs including: the Integrated 
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• 



Training Area Management Program, Range Regulations, Camp Edwards Environmental 

Management System, Civilian Use Manual, and Standard Operating Procedures. 

Long-term range maintenance, monitoring and reporting of applicable parameters and analysis. 



The Massachusetts National Guard shall ensure that all training areas where munitions or simulated 
munitions are used or come to be located, including range areas, range surface danger zones, and any 
other areas within the Upper Cape Water Supply Reserve that are operational ranges are maintained and 
monitored following approved management plans that include planning for pollution prevention, 
sustainable range use and where applicable, restoration. 

Protection and management of the vegetation of the Camp Edwards Training Area for focus on the 
following: 

Preservation of the habitat for federal- and state-listed rare species and other wildlife. 

Preservation of the wetland resource areas. 

Activities compatible with the need to manage and preserve the vegetative resources. 

Realistic field training needs. 

Identification and restoration of areas impacted by training activities. 

Goals for the Adaptive Ecosystem Management approach to management of the Camp Edwards 
properties will be as follows: 

Management of the groundwater for drinking water resources 

Conservation of endangered species. 

Management of endangered species habitat for continuation of the species. 

Ensuring compatible military training activities. 

Allowing for compatible civilian use. 

Identification and restoration of areas impacted by training activities. 

The Environmental Performance Standards will be incorporated into the programs and regulations of the 
Massachusetts National Guard as follows. Those standards relating to natural resources management shall 
be incorporated as standards into each of the state and federal environmental management programs and 
attached as an appendix or written into the documentation accompanying the plan or program. All the 
Environmental Performance Standards will be attached to the Integrated Training Area Management Plan 
Trainer's Guide' and to the Camp Edwards Range Regulations. Modification of the Standards Operating 
Procedures will include review and conformance with the Environmental Performance Standards for 
trainers and soldiers at Camp Edwards. 

SPECIFIC RESOURCE PERFORMANCE STANDARDS IN THE CAMP EDWARDS 
TRAINING AREA 

1. Groundwater Resources Performance Standards 

1.1. All actions, at any location within the Camp Edwards Training Areas, must preserve and maintain 
groundwater quality and quantity, and protect the recharge areas 1:0 existing and potential water supply 
wells. All areas within Camp Edwards Training Areas will be managed as State Zone U, and, where 
designated, Zone I, water supply areas. 

1.2 The following standards shall apply to designated Wellhead Protection Areas: 



Final State of the Reservation Report - Training Year 2012 106 



• The 400-foot radius around approved public water supply wells will be protected from all access 
with signage. That protection will be maintained by the owner and/or operator of the weJl, or the 
leaseholder of the property. 

• No new stormwater discharges may be directed into Zone I areas. 

• No in ground septic system will be permitted within a Zone I area. 

• No solid wastes may be generated or held within Zone I areas except as incidental to the 
construction, operation, and management of a well. 

• Travel in Zone I areas will be limited to foot travel or to vehicles required for construction, 
operation, and maintenance of wells. 

• No new or existing bivouac activity or area shall be located within a Zone I area. 

• All other areas will be considered as Zone II designated areas and will be subject to the standards 
of the Groundwater Protection Policy. 

1.3 Land-use activities that do not comply with either the state Wellhead Protection regulations (310 
CMR 22.00 et seq.) or the Groundwater protection Policy are prohibited. 

1.4 All activities will suppoll and not interfere with either the Impact Area Groundwater Study and/or the 
Installation Restoration Program. All activities shall conform to the requirements of Comprehensive 
Environmental Response, Compensation and Liability Act, the Massachusetts Contingency Plan, and the 
Safe Drinking Water Act. 

1.5 Extraction, use, and transfer of the groundwater resources must not de- grade [e.g. draw down surface 
waters] in freshwater ponds, vernal pools, wetlands, and marine waters, unless properly reviewed, 
mitigated, and approved by the managing and regulating agencies. 

1.6 Land uses and activities in the Camp Edwards Training Areas will meet the following standards: 

• Will conform to all existing and applicable federal, state and local regulations. 

• Must be able to be implemented without interference with ongoing remediation projects. 

• Allow regional access to the water supplies on the Massachusetts Military Reservation. 

1.7 The following programs and standards will be used as the basis for protecting groundwater resources 
in the Camp Edwards Training Areas: 

• Groundwater Protection Policy. 

• Federal and Department of Defense environmental programs: Integrated Natural Resources 
Management Plan, Integrated Training Area Management Program, Range Regulations, Spill 
Prevention Control and Countermeasures Plan (or equivalent), Installation Restoration Plan, 
Impact Area Groundwater Study, or other remediation programs. 

• State and federal laws and regulations pertaining to water supply. 

2. Wetlands and Surface Water Performance Standards 

2.1 Since there are relatively few wetland resources found at the Massachusetts Military Reservation, and 
since they are important to the support of habitat and water quality on the properties, the minimum 
standard will be no net loss of any of the wetland resources or their 100-foot buffers. 

2.2 Land uses and activities will be managed to prevent and mitigate new adverse impacts and eliminate 
or reduce existing conditions adverse to wetlands and surface water resource areas. Impacts from 
remediation activities may be acceptable with implementation of reasonable alternatives. 

Final State of the Reservation Report - Training Year 2012 107 



2.3 Wetland area management priorities: 

• Protection of existing; wetland resource areas for their contributions to existing and potential 
drinking water supplies. 

• Protection of wetlands for rare species and their habitats. 

• Protection of human health and safety. 

2.4. Activities will be managed to preserve and protect wetlands and vernal pools as defined by 
applicable, federal, state, and local regulations. These activities will include replacement or replication of 
all wetland resource buffer areas, which are lost after completion of an activity or use. 

2.5 All land altering activities within 100 feet of a certified vernal pool must be reviewed before 
commencement by the Massachusetts Department of Environmental Protection/Wetlands Unit and the 
Natural Heritage and Endangered Species Program within the Division of Fish and Wildlife for impacts to 
wildlife and habitat. The certification of vernal pools will be supported by the on site personnel and will 
proceed with the assistance of the appropriate state agencies. 

2.6 All new uses or activities will be prohibited within the wetlands and their IOO-foot buffers, except 
those associated with an approved habitat enhancement or restoration program; those on existing 
improved and unimproved roads where appropriate sediment and erosion controls are put in place prior to 
the activity; or those where no practicable alternative to the proposed action is available. No new roads 
should be located within the 100-foot buffers. Existing roads within such buffers should be relocated 
provided that: 

• The relocation does not cause greater environmental impact to other resources. 

• There are funds and resources allocated for resource management and that those resources are 
approved and available for the relocation. 

2.7 During the period of 1 March to 15 June, roads within 500 feet of all wetlands will be closed to 
vehicle access to protect the migration and breeding of amphibians, with the following exceptions: 

• The primary roads -Frank Perkins, Burgoyne, Gibbs and Greenway Roads will not normally be 
closed during this period. 

• Emergency response and environmental management activities will not be restricted. 

2.8 No new bivouac area shall be located within 500 feet of any wetland. Any existing bivouac within a 
wetland buffer shall be relocated provided there are funds and resources allocated for the relocation. 

3. Rare Species Performance Standards 

3. 1 As the Natural Heritage and Endangered Species Program of the Massachusetts Division of Fisheries 
& Wildlife has identified the entire Massachusetts Military Reservation as State Priority Habitat for state- 
listed species (version dated 2000-2001), all activities and uses must comply with the Massachusetts 
Endangered Species Act and its regulations. 

3.2 Where activities and uses are not specifically regulated under the Camp Edwards Training Area 
Range and Environmental Regulations, including these Environmental Performance Standards, the MMR 
Environmental and Readiness Center must review the activities for conformance with the Integrated 
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Natural Resource Management Plan, and shall- consult with the Natural Heritage and Endangered Species 
Program regarding potential impacts to state-listed species. 

3.3 All activities impacting rare species habitat must be designed to preserve or enhance that habitat as 
determined by the MMR Environmental and Readiness Center in consultation with the Natural Heritage 
and Endangered Species Program. 

3.4 Users are prohibited from interfering with state and federal listed species. 

3.5 Users will report all sightings of recognized listed species, e.g. box turtles, within any area of the 
Massachusetts Military Reservation. 

4. Soil Conservation Performance Standards 

4.1 Activities and uses must be compatible with the limitations of the underlying soils. Limitations on 
uses and activities may be made where the soils or soil conditions would not support the activity. 

4.2 Agricultural soil types will be preserved for future use. 

4.3 Any perennial or intermittent stream identified by the Environmental & Readiness Center Office will 
be protected from siltation by retaining undisturbed vegetative buffers to the extent feasible. 

4.4 Cultural resource evaluations must be completed before any earth-moving operation may take place in 
undisturbed areas with high potential for cultural resources, and earth moving may be limited to specific 
areas (See Cultural Resource Performance Standards). 

4.5 An erosion control analysis will be made part of the land management programs (Integrated Natural 
Resource Management Plan, the Integrated Training Area Management Program, Range Regulations, 
Civilian Use, and Standard Operating Procedures) for the Camp Edwards Training Area, including 
appropriate mitigation measures where existing or potential erosion problems are identified. 

4.6 For all improved and unimproved roads, ditches and drainage ways: 

• All unimproved roads, ditches, roads and drainage ways identified for maintenance will be 
cleaned of logs, slash and debris. 

• Unimproved roads and roads may not otherwise be improved unless approved for modification. 

• Any trail, ditch, road, or drainage way damaged by activities will be repaired in accordance with 
the hazard and impact it creates. 

4.7 Erosion-prone sites will be inspected periodically to identify damage and mitigation measures. 

5. Vegetation Management Performance Standards 

5.1 All planning and management activities impacting vegetation 

• Will ensure the maintenance of native plant communities, and 

• Shall be performed to maintain the biological diversity. 

5.2 Revegetation of disturbed sites will be achieved by natural and artificial recolonization by native 
species. 
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5.3 Timber harvesting or clear-cutting of forested areas should not occur on steep slopes with unstable 
soils or with in the buffers to wetland resources. 

5.4 Vegetation management will be subject to a forest management and fire protection program prepared 
by the users in accordance with federal standards, and carried out in a manner acceptable to the 
Massachusetts Military Reservation Committee and other state agencies or commissions, as may be 
designated by the Commonwealth of Massachusetts. 

6. Habitat Management Performance Standards 

6.1 The Camp Edwards Training Area will be managed as a unique rare species and wildlife habitat area 
under n adaptive ecosystem management program that integrates ecological, socio-economic, and 
institutional perspectives, and which operates under the following definitions: 

• Adaptive means making decisions as part of a continual process of monitoring, reviewing 
collected data, and responding with management actions as dictated by the resulting information 
and needs of the system. 

• Ecosystem means a system-wide understanding of the arrangements of living and non-living 
things, and the forces that act upon and within the system. 

• Management entails a multi-disciplinary approach where potentially competing interests are 
resolved with expert analysis, user and local interest considerations, and a commitment to 
compromise interests when the broader goal is achieved to manage the Camp Edwards Training 
Area as a unique wildlife habitat area. 

6.2 The adaptive ecosystem management program will include: 

• Coordinated documentation for the management programs, Integrated Natural Resource 
Management Plan, the Integrated Training Area Management Program, Range Regulations, 
Civilian Use, and Standard Operating Procedures. 

• The Massachusetts National Guard Environmental and Readiness Center staff and necessary 
funding to support its ecosystem management plans, as related to the amount of training 
occurring. 

• Cooperative agreements to create a management team of scientific and regulatory experts. 

• Long-term land maintenance, monitoring of resources and trends, study and analysis. 

• Recovery plans for species and habitats identified for improvement. 

• Consultation with Federal and State agencies charged with oversight of the Endangered Species 
Program before any actions that may affect state and federal-listed species habitat. 

• Reduction of adverse impacts to the maximum extent possible, including consideration for the 
relocation of the activity or encouraging only those activities that result in meeting a habitat 
management goal. 

• Habitat management activities designed to promote protection and restoration of native habitat 
types. 

7. Wildlife Management Performance Standards 

7.1 Native wildlife habitats and ecosystems management will focus on the following: 

• Protecting rare and endangered species, and, 

• Maintaining biodiversity. 
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7.2 Hunting, recreation and educational trips must be approved, scheduled, planned, and supervised 
through Range Control. 

7.3 Any activity or use will prioritize protection of life, property, and natural resource values at the 
boundaries of the Camp Edwards Training Area where wildlife interfaces with the surrounding built 
environment. 

7.4 Wildlife management will include the following actions, specific to the species targeted for 
management: 

• Development and implementation of a plan to monitor hunting of game species. 

• Planning for multi-use objectives for recreation and hunting that incorporate public input and 
recommendations . 

• Development of suitable monitoring programs for federal and state -listed species, and regular 
exchange of information with the Natural Heritage and Endangered Species Program. 

8. Air Quality Performance Standard 

8.1 All uses and activities will be responsible for compliance with both the State Implementation Plan for 
Air Quality and the Federal Clean Air Act. 

8.2 Air quality management activities will include air sampling if required by regulation of the activity. 

9. Noise Management Performance Standards 

9. 1 Noise management activities shall conform to the Army's Environmental Noise Management Program 
policies for evaluation, assessment, monitoring, and response procedures. 

10. Pest Management Performance Standards 

10. 1 Each user will develop and implement an Integrated Pest Management Program to control pest 
infestations that may include outside contracting of services. Non-native biological controls should not be 
considered unless approved by federal and state agencies. 

10.2 Each user will be held responsible for management of pests that threaten rare and endangered 
species, or are exotic and invasive species, Invasive plant species that may be considered pest species are 
those defined by the United States Fish and Wildlife Service and the Massachusetts Natural Heritage and 
Endangered Species Program of the Division of Fisheries and Wildlife office. Site-specific analysis will 
be performed before implementation of any proposed pest management plans. 

10.3 Pest vegetation control must be balanced against environmental impact and any proposed pest 
management activities, including the use of herbicides and mechanical methods, within rare species 
habitat areas must be approved by the Natural Heritage and Endangered Species Program, or in the case 
of federally listed species, by the United States Fish and Wildlife Service. 

10.4 Only herbicide formulations approved by the United States Environmental Protection Agency, the 
Department of Agriculture, the agency managing the user, and the Commonwealth of Massachusetts may 
be applied. 
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10.5 Herbicides and pesticides will not be applied by aerial spraying unless required by emergency 
conditions and approved under applicable state and federal regulations. 

11. Fire Management Performance Standards 

11.1 All activities and uses shall manage, prevent, detect, and suppress fires on the Camp Edwards 
Training Area in coordination with the local and state fire services and natural resource managers in the 
Environmental & Readiness Center. 

11.2 Prescribed bums will be used as a habitat management and fire prevention tool. Prescribed burns will 
be used to reduce natural fire potential and create or maintain diverse and rare species habitat. 

11 .3 Pre-suppression activities will include strategic firebreaks and other management of vegetation in 
high risk and high-incidence areas. The Integrated Natural Resource Management Plan and Fire 
Management Plan will be consulted for proposed actions. 

11.4 Other than the above, no open fires are allowed. 

12. Stormwater Management Performance Standards 

12.1 All stormwater facilities shall comply with the State Department of Environmental Protection 
Guidelines for Stormwater Management, including Best Management Practices and all other applicable 
standards for control and mitigation of increased storm water flow rates and improvement of water 
quality. 

12.2 All increases in stormwater runoff will be controlled within the user's property. 

12.3 No new stormwater discharges will be made directly into wetlands or wetland resource areas. 

13. Wastewater Performance Standards 

13.1 All wastewater and sewage disposal will be in conformance with the applicable Federal and 
Massachusetts Department of Environmental Protection agency regulations. 

14. Solid Waste Performance Standards 

14.1 All solid waste streams (i.e., wastes not meeting the criteria for hazardous wastes) will be monitored 
and managed to substitute, reduce, recycle, modify processes, implement best management practices, 
and/or reuse waste, thereby reducing the total tonnage of wastes, 

14.2 All users will be held responsible for collection, removal and disposal outside of the Camp Edwards 
Training Areas of solid wastes generated by their activities. 

14.3 All users must handle solid wastes using best management practices to minimize nuisance odors, 
windblown litter, and attraction of vectors. 

14.4 No permanent disposal of solid waste within the Groundwater protection Policy area/Camp Edwards 
field training areas will be permitted. 

15. Hazardous Materials Performance Standards 
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15.1 Where they are permitted, use and application of hazardous materials shall be otherwise minimized 
in accordance with pollution prevention and waste minimization practices, including material substitution. 

15 .2 No permanent disposal of hazardous wastes within the Groundwater protection Policy area/Camp 
Edwards field training areas will be permitted. 

15.3 Fuel Management 

15.3.1 Spill Prevention, Control, and Countermeasure Plan, is in place to reduce potential for a 
release. Camp Edwards Spill Response Plan is in place to respond to a release if an event should 
occur. All users will comply with these plans at the Camp Edwards Training Area. 

15.3.2 If found, non-complying underground fuel storage tanks will be removed in accordance with 
state and federal laws and regulations to include remediation of contaminated soil. 

15 .3.3 No storage or movement of fuels for supporting field activities, other than in vehicle fuel 
tanks, will be permitted except in approved containers no greater than five gallons in capacity. 

15.3.4 New storage tanks are prohibited unless they meet the following requirements: 

• Are approved for maintenance heating, or, permanent emergency generators and limited 
to propane or natural gas fuels. 

• Conform to the Groundwater Protection Policy and applicable codes. 

15.4 Non-fuel Hazardous Material Storage 

15.4 .1 No storage above those quantities necessary to support field training activities will be allowed 
within the Camp Edwards Training Area except where necessary to meet regulatory requirements, 
and where provided with secondary containment. 

15.4.2 When required by applicable regulation, the user shall implement a Spill Prevention, Control 
and Containment/Emergency Response or other applicable response plan. 

16. Hazardous Waste Performance Standards 

16.1 All uses shall comply with applicable local, state, and federal regulations governing hazardous waste 
generation, management, and disposal (including overlays relative to Wellhead Protection, Zone II' s 
within the Cantonment Area) . 

16.2 Accumulations of hazardous waste shall be handled in accordance with regulations governing 
accumulation and storage. 

16.3 Existing facilities must implement pollution prevention and waste minimization procedures (process 
modifications, material substitution, recycling, and best management practices) to minimize waste 
generation and hazardous materials use. 

16.4 Occupants and users will be held responsible for removing all solid or hazardous wastes generated 
during the period of use/tenancy /visitation upon their departure or in accordance with other applicable or 
relevant regulations. 
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16.5 Remedial activities undertaken under the Installation Restoration Program, the Impact Area 
Groundwater Study Program, the Massachusetts Contingency Plan, or other governing remediation 
programs are exempt from additional regulation (e.g., waste generation volume limits). Removal, storage, 
and disposal of contaminated material are required to comply with all state, and federal regulations. 

16.6 Post-remedial uses and activities at previously impacted sites will be allowed in accordance with 
terms and conditions of the applicable regulations. 

16.7 All hazardous wastes will be transported in accordance with federal Department of Transportation 
regulations governing shipment of these materials. 

16.8 Transport shall reduce the number of trips for transfer and pick-up of hazardous wastes for disposal 
to extent feasible. Tills may include planning appropriate routes that minimize proximity to sensitive 
natural resource areas, and reducing internal transfers of material, including transfers from bulk storage 
tanks to drums, tankers, carboys, or other portable containers or quantities. 

16.9 No permanent disposal of hazardous wastes within the Groundwater Protection Policy area/Camp 
Edwards field training areas will be permitted. 

17. Vehicle Performance Standards 

17.1 Vehicles within the Camp Edwards Training Area will be limited to the existing improved and 
unimproved road system except where required for natural resource management or property maintenance 
or where off-road activity areas are located and approved by the Environmental and Readiness Center in 
consultation with the Massachusetts Division of Fisheries and Wildlife. 

17.2 Unimproved, established access ways will be limited to use by vehicles in accordance with soil 
conditions as described in the Soil Conservation Performance Standards. 

17.3 The number of military and civilian vehicles within the Camp Edwards Training Area will be 
controlled using appropriate scheduling and signage. 

18. General Use and Access Performance Standards 

18.1 General User Requirements. Requirements that will apply to all users, both public and private, in the 
Camp Edwards Training Area include the following: 

• All acts that pollute the groundwater supply are prohibited. 

• No litter or refuse of any sort may be thrown or left in or on any property. 

• All users will be held responsible for providing, maintaining, and re- moving closed-system, 
sanitary facilities necessary for their use and activity. 

• No person shall wade or swim in any water body except for activities approved by the 
Massachusetts National Guard including remediation, scientific study, or research. 

• Vehicles may only be driven on roads authorized and designated for such use and parked in 
designated areas, and may not cross any designated wetland. 

• Public users may not impede the military training activities. 

18.2. Civilian Use Manual. To guide public conduct on the Massachusetts Military Reservation, a 
Civilian Use Manual will be prepared and periodically updated. All civilian users will obtain and follow 
this Manual. 
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18.3. Siting and Design Performance Standards 

18.3.1 New or expanded buildings should not be proposed within the Camp Edwards Training Areas, 
with the following exceptions: 

• Buildings to support allowed training, operations and activities, including upgrading of those 
facilities currently in place, 

• Buildings used for the purposes of remediation activities, 

• Buildings used for the purposes of development, operation and maintenance of water supplies, 

• Buildings used for the purpose of natural resource and land management. 

19. Range Performance Standards 

19.1. All operational ranges including but not limited to small arms ranges (SAR) shall be managed to 
minimize harmful impacts to the environment within the Upper Cape Water Supply Reserve. Range 
management at each range shall include to the maximum extent practicable metal recovery and recycling, 
prevention of fragmentation and ricochets, and prevention of sub-surface percolation of residue associated 
with the range operations. Camp Edwards shall be held responsible for the implementation of BMPs by 
authorized range users, including collection and removal of spent ammunition and associated debris. 

19.2. Small arms ranges shall only be used in accordance with approved range plans. These plans shall be 
designed to minimize to the maximum extent practicable the release of metals or other contaminates to 
the environment outside of specifically approved containment areas/systems. Occasional ricochets that 
result in rounds landing outside of these containment areas is expected and every effort to minimize and 
correct these occurrences shall be taken. Failure to follow the approved range plans shall be considered a 
violation of this EPS. 

19.3. All operational SARs shall be closely monitored by the Massachusetts National Guard to assess 
compliance of the approved range plans as well as the implementation and effectiveness of the range 
specific BMPs. 

19.4. Camp Edwards/Massachusetts National Guard Environmental and Readiness Center shall staff and 
request appropriate funding to support its SAR management plans. 

19.5. All users must use and follow Camp Edwards' Range Control checklists and procedures to: 

• Minimize debris on the range (e.g. shell casings, used targets) 

• Minimize or control residues on the ranges resulting from training (e.g., unburned constituents, 
metal shavings from the muzzle blast) 

• Ensure the range is being used for the designated purpose in accordance with all applicable plans 
and approvals 

19.6. Camp Edwards is responsible for following range operation procedures and maintaining range 
pollution prevention systems. Range BMPs shall be reviewed annually for effectiveness and potential 
improvements in their design, monitoring, maintenance, and operational procedures in an effort to 
continually improve them. Each year the annual report shall detail the range-specific activities including, 
but not limited to, the number of rounds fired, number of shooters and their organization, and the number 
of days the range was in use. The annual report will also detail active SAR groundwater well and 
lysimeter results, as well as any range maintenance/management activities that took place that training 
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year and the result of such activities, i.e. lbs of brass and projectiles recovered and recycled, etc. The 
Massachusetts National Guard shall provide regular and unrestricted access for the EMC to all its data 
and information, and will provide immediate access to environmental samples from the range, including 
range management and monitoring systems and any other applicable activities operating on the ranges. 

19.7. Range plans and BMPs for training areas shall be reviewed and/or updated at least every three years. 
Management plans for new and upgraded ranges shall be in place prior to construction or utilization of the 
range. Range plans, at a minimum, will address long-term sustainable use, hydrology and hydrogeology, 
physical design, operation, management procedures, record keeping, pollution prevention, maintenance, 
monitoring, and applicable technologies to ensure sustainable range management. Range plans shall be 
integrated with other training area planning processes and resources. 

19.8. The Massachusetts National Guard shall establish procedures for range maintenance and where 
applicable, maintenance and/or clearance operations to permit the sustainable, compatible, and safe use of 
operational ranges for their intended purpose within the Upper Cape Water Supply Reserve. In 
determining the frequency and degree of range maintenance and clearance operations, the Massachusetts 
National Guard shall consider, at a minimum, the environmental impact and safety hazards, each range's 
intended use, lease requirements, and the quantities and types of munitions or simulated munitions 
expended on that range. 
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APPENDIX B: 
LIST OF CONTACTS 
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LIST OF CONTACTS 



Massachusetts National Guard Environmental & Readiness Center 

Lynda Wadsworth 
Building 1204, West Inner Road 
Camp Edwards, MA 02542 
Telephone: 508-968-5152 
Fax: 508-968-5144 



Impact Area Groundwater Study Program 

Pamela Richardson 
1803 West Outer Road 
Camp Edwards, MA 02542 
Telephone: 508-968-5630 
Fax: 508-968-5286 



Air Force Center for Engineering and the Environment 

Doug Karson 

322 East Inner Road 

Otis ANG Base, MA 02542 

Telephone: 508-968-4678, ext. 2 

Fax: (508) 968-4673 



102d Intelligence Wing Massachusetts Air National Guard 

Evan Lagasse 

158 Reilly Street, 102d Intelligence Wing 

Otis ANG Base, MA 02542 

Telephone: 508-968-4003 

Fax: 508-968-4290 

U.S. Coast Guard 

Quarterdeck Office 

USCG Air Station, Cape Cod, MA 02542 

Telephone: 508-968-6800 
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6th Space Warning Squadron (PAVE PAWS) 

lLt Keturah Spence, 508-968-3291 
SrA William Delphia, 508-968-3289 
1 Flatrock Road 
Sagamore, MA 02561-0428 

Massachusetts National Guard, Public Affairs Office 

MAJ Lisa Ahaesy 
50 Maple Street 
Milford, MA 01757 
Telephone: 508-968-6562 
Fax: 508-233-6837 

Environmental Management Commission Environmental Officer 

Mark Begley 

Bldg. 1204, West Inner Road 
Camp Edwards, MA 02542 
Telephone: 508-968-5127 
Fax: 508-968-5128 
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APPENDIX C: 

MAINTENANCE ACTIVITIES AND SAMPLING RESULTS 

TANGO, JULIET & KILO RANGES 
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RANGE MAINTENANCE ACTIVITIES 
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TANGO, JULIET & KILO RANGE MAINTENANCE ACTIVITIES 

TY 2012 



DATE 


TANGO 


JULIET 


KILO 


1 Oct 11 


Utilization Detailed Inspection 
for range firing 


Utilization Detailed Inspection for 
range firing 


Utilization Detailed Inspection 
for range firing 


1 Oct 11 


Checked water level (3 14") 




Checked water level (5") 


3 Oct 11 


Pulled open STAPP corner to 
measure water reservoir. 
Capacity is 14.75 in. or 37.5 cm. 




Pumped 35 gallons. Checked 
water level after pumping (2") 


3 Oct 11 


Checked water level (3 14") 






4 Oct 11 




Checked water level (3 %") 


Installed tarp over STAPP 
system (207 ft x 29 ft) 


5 Oct 11 




Installed tarp over STAPP system 
(127 ft x 29 ft) 




5 Oct 11 




Checked water level (3 W) 




6 Oct 11 




Checked water level (3 %") 


Checked water level (4") 


6 Oct 11 




Installed sandbags and wood over 
tarp seam 


Glued seams on tarp, laid 
plywood and sand bags 


11 Oct 11 


Tarp seam blew open, pulled 
back, placed sand bags on seam 
on top of wood holding frame 






12 Oct 11 


Checked water level (3 14") 


Pulled open STAPP corner to 
measure water reservoir. Capacity 
is 18.375 in. or 46.7 cm 


Pulled open STAPP corner to 
measure water reservoir. 
Capacity is 16.875 in. or 42.9 cm. 


12 Oct 11 


Tarp seam blew open, pulled 
back, placed sand bags on seam 
on top of wood holding frame 


Checked water level (3 14") 


Checked water level (4") 


14 Oct 11 


Checked water level (3 14") 


Checked water level (3 % ") 


Checked water level (3 14") 


14 Oct 11 


Utilization Detailed Inspection 
for range firing 






14 Oct 11 








15 Oct 11 


Utilization Detailed Inspection 
for range firing 






15 Oct 11 


Checked water level (3 14") 






17 Oct 11 


Checked water level (3 14") 


Checked water level (3 %") 


Checked water level (4") 


18 Oct 11 




Put patches on tarp where needed 


Put patches on tarp where 
needed 


19 Oct 11 


Smoothed out wrinkles on tarp 
and placed sandbags 






19 Oct 11 


Checked water level (3 14") 






20 Oct 11 


Checked water level (3 14") 


Checked water level (3 14") 


Checked water level (4") 


20 Oct 11 


Revised combined OMMP 
discussed in roundtable meeting 
with EPA Region 1, EMC, 
MassDEP, MAARNG 


Revised combined OMMP 
discussed in roundtable meeting 
with EPA Region 1, EMC, 
MassDEP, MAARNG 


Revised combined OMMP 
discussed in roundtable meeting 
with EPA Region 1, EMC, 
MassDEP, MAARNG 


24 Oct 11 


Pumped 50 gallons of water 
from STAPP system. Checked 
water level after pumping 

(3/8") 


Pumped 55 gallons of water from 
STAPP system. Checked water 
level after pumping (1/4") 


Pumped 65 gallons of water from 
STAPP system. Checked water 
level after pumping (3/8") 


25 Oct 11 


Pumped 5 gallons of water from 
STAPP system. Checked water 
level after pumping (1/2") 


Pumped 5 gallons of water from 
STAPP system Checked water 
level after pumping (0") 


Pumped 5 gallons of water from 
STAPP system. Checked water 
level after pumping (0") 


31 Oct 11 


pH testing completed 


pH testing completed 


pH testing completed 


31 Oct 11 


Checked water level (3/4") 


Checked water level (3/8") 


Checked water level ( 1 %") 
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DATE 


TANGO 


JULIET 


KILO 


2 Nov 11 


Repaired holes and seams on 
STAPP system 






2 Nov 11 


Started range improvements 
(walkway, firing line, etc.) 






2 Nov 11 


Water level check (5/8") 






3 Nov 11 


Water level check (5/8") 






3 Nov 11 


Continued repairing holes in 
STAPP system cover 






4 Nov 11 


October groundwater sampling 
data received; sent to agencies 
via email same day 


October groundwater sampling 
data received; sent to agencies via 
email same day 


October groundwater sampling 
data received; sent to agencies 
via email same day 


4 Nov 11 


Finished repairing holes in 
STAPP system cover 






4 Nov 11 




Utilization Detailed Inspection for 
range firing 


Utilization Detailed Inspection 
for range firing 


4 Nov 11 






Detailed inspection / Checked 
water level 


5 Nov 11 


Utilization Detailed Inspection 
for range firing 


Utilization Detailed Inspection for 
range firing 


Utilization Detailed Inspection 
for range firing 


5 Nov 11 






Detailed inspection / Checked 
water level 


6 Nov 11 


Spread pulverized lime, 81bs 
per 100 sq ft 


Spread pulverized lime, 81bs per 
100 sq ft 


Spread pulverized lime, 81bs per 
100 sq ft 


6 Nov 11 


Detailed inspection / Checked 
water level (5/8") 


Detailed inspection / Checked 
water level 




7 Nov 11 


STAPP Company reps inspect 
STAPP System 


STAPP company reps inspect 
STAPP system 


STAPP company reps inspect 
STAPP system 


7 Nov 11 


Water level check (5/8") 


Used synthetic lumber to secure 
STAPP top edge 


Water level check (2 %")- 


8 Nov 11 




Removed bottom synthetic lumber 
to remove cover sag 




9 Nov 11 




Replaced bottom synthetic lumber 


Placed tarp over STAPP system 


9 Nov 11 


Place tarp over STAPP system 






9 Nov 11 


Detailed inspection / Checked 
water level (5/8") 


Detailed inspection / Checked 
water level (1/2") 


Detailed inspection / Checked 
water level (2 %") 


10 Nov 11 


October STAPP water data 
received; sent to agencies via 
email same day 


October STAPP water data 
received; sent to agencies via email 
same day 


October STAPP water data 
received; sent to agencies via 
email same day 


14 Nov 11 


Detailed inspection / Checked 
water level (5/8") 


Detailed inspection / Checked 
water level (1/2") 


Detailed inspection / Checked 
water level (2 %") 


16 Nov 11 


October pore water sampling 
data received; sent to agencies 
same day 


October pore water data received; 
sent to agencies same day 


October pore water data 
received; sent to agencies same 
day 


17 Nov 11 


Detailed inspection / Checked 
water level (5/8") 


Detailed inspection / Checked 
water level (1/2") 


Detailed inspection / Checked 
water level (2 Vt) 


18 Nov 11 


Detailed inspection / Checked 
water level (5/8") 


Detailed inspection / Checked 
water level (1/2") 




21 Nov 11 


Detailed inspection / Checked 
water level (5/8") 


Detailed inspection / Checked 
water level (1/2") 


Detailed inspection / Checked 
water level (2 %") 


21 Nov 11 


October soil sampling data 
received; sent to agencies same 
day 


October soil sampling data 
received; sent to agencies same day 


October soil sampling data 
received; sent to agencies same 
day 


22 Nov 11 


Interim Draft Revised 
Combined OMMP plans sent to 
agencies with edits made as per 
the roundtable editing session of 
20 Oct 11 


Interim Draft Revised Combined 
OMMP plans sent to agencies with 
edits made as per the roundtable 
editing session of 20 Oct 11 


Interim Draft Revised Combined 
OMMP plans sent to agencies 
with edits made as per the 
roundtable editing session of 
20 Oct 11 
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DATE 


TANGO 


JULIET 


KILO 


22 Nov 11 


Repaired toe boxes; continued 
range improvements 






22 Nov 11 


Checked water level (5/8") 






25 Nov 11 


Detailed inspection / Checked 
water level (5/8") 


Detailed inspection / Checked 
water level (1/2") 


Detailed inspection / Checked 
water level (2 V") 


28 Nov 11 




pH testing completed 




28 Nov 11 




Checked water level (1/2") 












29 Nov 11 






pH testing completed 


29 Nov 11 






Checked water level (2 %") 


30 Nov 11 






Detailed inspection / Checked 
water level (2 %") 


8-Dec-ll 


Detailed inspection / Checked 
water level (5/8") 


Detailed Inspection / / Checked 
Water Level (1") 


Detailed Inspection / Checked 
Water Level (2 /12") 


10 Dec 11 






Removed tarp / Detailed 
Inspection / Water Level (2 Vz") 


11-Dec-ll 


Detailed inspection / Checked 
water level (5/8") 


Checked water level (1") 


Utilization Detailed Inspection 
for Range Firing 


11 Dec 11 






Detailed Inspection / Checked 
water level (2 14") 


15-Dec-ll 




Detailed Inspection / Checked 
Water Level (1") 




16 Dec 11 


Checked water level (5/8") 






20 Dec 11 


Detailed inspection / Checked 
water level (5/8") 






21-Dec-ll 




PH Testing Completed 


pH testing completed 


21-Dec-ll 




Range Maintenance (Repaired #11 
Target) 


Checked water level (1/2") 


21-Dec-ll 




Detailed Inspection/Checked Water 
Level (1") 




22-Dec-ll 


pH testing completed; Checked 
water level (5/8") 


Detailed Inspection / Checked 
water level (1") 


Detailed inspection / Checked 
water level (1/2") 


22 Dec 11 


Detailed inspection / Checked 
water level (5/8") 






27-Dec-ll 




Maintenance on toe box tops, 
replaced 100%. 




28-Dec-ll 


Detailed inspection / Checked 
water level (5/8") 


Detailed Inspection / Checked 
water level (1") 


Detailed inspection / Checked 
water level (1/2") 


29-Dec-ll 




Completed toe box top 
replacement, sealed seams 


Maintenance on toe box tops; 
replaced 100 % 


30 Dec 11 






Completed toe box replacement; 
silicone seams 


3 Jan 12 


Detailed inspection / Checked 
water level (5/8 ") 


Detailed inspection / Checked 
water Level (1") 


Detailed inspection / Checked 
water level (1 Vi ") 
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DATE 


TANGO 


JULIET 


KILO 


6 Jan 12 






Weather seal toe box tops; 
Checked water level (1 14") 


9 Jan 12 




Removed tarp; Checked water level 
(1") 


Removed tarp to paint new red 
limit line 


10 Jan 12 






Painted both a new red limit line 
/ primed over old line 


11 Jan 12 




Covered STAPP with tarp 


Covered STAPP with tarp; 
Checked water level (1 Vi ") 


12 Jan 12 






STAPP cover repairs completed 


18 Jan 12 


Detailed inspection / Checked 
water level (5/8 ") 


Detailed inspection / Checked 
water level (1") 


Detailed inspection / Checked 
water level (1 14 ") 


25 Jan 12 


Detailed inspection / Checked 
water level (5/8 ") 


Detailed inspection / Checked 
water level (1") 


Detailed inspection / Checked 
water level (1 Vi ") 


25 Jan 12 


pH testing completed 


pH testing completed 


pH testing completed 


25 Jan 12 


Completed Range Condition 
Inspection / Photo Log Report 


Completed Range Condition 
Inspection / Photo Log Report 


Completed Range Condition 
Inspection / Photo Log Report 


25 Jan 12 




Removed tarp to paint new red 
limit line of STAPP cover 




25 Jan 12 




Painted new red limit line and 
primed over old line 




26 Jan 12 




Covered STAPP with tarp 




31 Jan 12 


Detailed inspection / Checked 
water level (5/8 ") 


Detailed inspection / Checked 
water level (1") 


Detailed inspection / Checked 
water level (1 l A ") 


10 Feb 12 


Detailed inspection / Checked 
water level (5/8 ") 


Detailed inspection / Checked 
water (1 ") 


Detailed inspection / Checked 
water level (1 l A ") 


17 Feb 12 


Detailed inspection / Checked 
water level (5/8 ") 


Detailed inspection / Checked 
water (1 ") 




17 Feb 12 




Removed tarp for range firing 


Detailed inspection / Checked 
water level (1 Vi ") 


17 Feb 12 




STAPP range inspection pre-fire 




17 Feb 12 




STAPP range inspection post-fire 




17 Feb 12 




Placed tarp back on STAPP system 




18 Feb 12 




Completed toe box repairs 




21 Feb 12 


Detailed inspection / Checked 
water level (5/8 ") 


Detailed inspection / Checked 
water level (1 ") 


Detailed inspection / Checked 
water level (l'/i ") 


21 Feb 12 


Removed tarp, completed 
repairs to STAPP cover, pulled 
back STAPP cover so 
contractor could take rubber 
samples for testing, tarp placed 
back over STAPP system 


Completed STAPP cover repairs / 
painted over old height limit line on 
STAPP cover 




27 Feb 12 


Detailed inspection / Checked 
water level (5/8 ") 


Detailed inspection / Checked 
water level (1 ") 


Detailed inspection / Checked 
water level (1 Vi ") 










28 Feb 12 


pH testing completed 


pH testing completed 


pH testing completed 


2 Mar 12 




Removed tarp for range firing 




2 Mar 12 




Completed STAPP cover repairs 




2 Mar 12 




STAPP range inspection: pre-fire 




2 Mar 12 




STAPP range inspection: post-fire 




3 Mar 12 




STAPP range inspection: pre-fire 


STAPP range inspection: post- 
fire 


3 Mar 12 




STAPP range inspection: post-fire 


Placed tarp back on STAPP 
system 


4 Mar 12 


Detailed inspection / Checked 
water level (1.5 cm) 


Completed STAPP cover repairs / 
Checked water level (2.5cm) 


Detailed inspection / Checked 
water level (3.8cm) 


4 Mar 12 




Placed tarp back on STAPP system 
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DATE 


TANGO 


JULIET 


KILO 


4 Mar 12 




Detailed inspection / Checked 
water level (2.5cm) 




5 Mar 12 






Removed tarp for range firing 


5-6 Mar 12 






Completed STAPP cover repairs 
/ Checked water level (3.8cm) 


7 Mar 12 






Painted over old red line on 
STAPP cover 


8 Mar 12 






Placed tarp back on STAPP 
system 


14 Mar 12 


Detailed inspection / Checked 
water level (1.6cm) 


Detailed inspection / Checked 
water level (3.2cm) 


Detailed inspection / Checked 
water level (5.1cm) 


19 Mar 12 


Completed STAPP cover 
repairs 


Detailed inspection / Checked 
water level (3.2cm) 


Detailed inspection / Checked 
water level (5.1cm) 


19 Mar 12 


Detailed inspection / Checked 
water level (1.6cm) 


Detailed inspection / Checked 
water level (3.2cm) 


Detailed inspection / Checked 
water level (5.1cm) 


22 Mar 12 


Detailed inspection / Checked 
water level (1.6cm) 


Detailed inspection / Checked 
water level (3.2cm) 


Detailed inspection / Checked 
water level (5.1cm) 


28 Mar 12 


Detailed inspection / Checked 
water level (1.6cm) 


Detailed inspection / Checked 
water level (3.2cm) 


Detailed inspection / Checked 
water level (5.1cm) 


3 Apr 12 


Detailed inspection; Checked 
water level (1.6cm) 


Detailed inspection / Checked 
water level (3.2cm) 


Detailed inspection / Checked 
water level (5.1cm) 


12 Apr 12 


Detailed inspection; Checked 
water level (1.6cm) 


Detailed inspection / Checked 
water level (3.2cm) 


Detailed inspection / Checked 
water level (5.1cm) 


12 Apr 12 






Removed tarp for range fire 


13 Apr 12 






STAPP range inspection; pre-fire 


13 Apr 12 






STAPP range inspection; post- 
fire 


14 Apr 12 




STAPP range inspection; pre-fire 


STAPP range inspection; pre-fire 


15 Apr 12 




STAPP range inspection; post-fire 


STAPP range inspection; post- 
fire 


16 Apr 12 


Soil pH testing completed 


STAPP cover repairs 


Soil pH testing 


16 Apr 12 




Soil pH testing completed 




17 Apr 12 


Detailed inspection; Checked 
water level (1.6cm) 


Completed STAPP cover repairs 


Completed STAPP cover repairs 


17 Apr 12 


Removed tarp 


Detailed inspection; Checked water 
level (3.2cm) 


Detailed inspection / Checked 
water level (5.1cm) 


17 Apr 12 


EPA inspection of Range (Mrs. 
Jane Dolan; with Mr. Mark 
Begley EMC/AO) 




EPA inspection of range (Mrs. 
Jane Dolan with Mr. Mark 
Begley (EMC/AO) 


17 Apr 12 






Placed tarp back over STAPP 
system 


24 Apr 12 


Placed tarp back over STAPP 
system 


Removed tarp 


Removed tarp for range fire 


24 Apr 12 


Removed sandbags & overshot 
plywood in preparation for 
STAPP removal 


Detailed inspection; Checked water 
level (3.2cm) 


Detailed inspection / Checked 
water level (5.1cm) 


24 Apr 12 


Detailed inspection / Checked 
water level (10cm) 




Pore water pH measured 


25 Apr 12 




STAPP range inspection; pre-fire 


STAPP range inspection; pre-fire 


26 Apr 12 




STAPP range inspection; post-fire 


STAPP range inspection; post- 
fire 


26 Apr 12 




STAPP cover repairs 


STAPP cover repairs 


27 Apr 12 


Pore water pH measured 


Completed photo log report and 
submitted to EPA 


STAPP cover repairs completed 


27 Apr 12 




STAPP cover repairs completed 


Completed photo log report and 
submitted to EPA 
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DATE 


TANGO 


JULIET 


KILO 










27 Apr 12 




Detailed inspection; Checked water 
level (3.2cm) 


Detailed inspection / Checked 
water level (5.1cm) 


27 Apr 12 




Pore water pH measured 




28 Apr 12 




Spread lime on range; 80 lbs per 
1,000 square yards, per OMMP 


Spread lime on range; 80 lbs per 
1,000 square yards, per OMMP 


30 Apr 12 


Detailed inspection / Checked 
water level (10cm) 


Detailed inspection; Checked water 
level (3.2cm) 


STAPP range inspection; pre-fire 


30 Apr 12 




Placed tarp back over STAPP 
cover 


STAPP range inspection; post- 
fire 


30 Apr 12 






Detailed inspection / Checked 
water level (10cm) 


1 May 12 






Placed tarp over STAPP system 


4 May 12 




Removed tarp 


Removed tarp for range fire 


4 May 12 




STAPP range inspection: pre-fire 


STAPP range inspection: pre-fire 


4 May 12 




STAPP range inspection: post-fire 


STAPP range inspection: post- 
fire 


4 May 12 




STAPP cover repairs 




6 May 12 






Started STAPP cover repairs 

(AM) 


6 May 12 






Completed STAPP cover repairs 
(PM) 


7 May 12 




STAPP range inspection: pre-fire 




7 May 12 




STAPP range inspection: post-fire 




8 May 12 




STAPP cover repairs 




8 May 12 




Placed tarp over STAPP cover 




9 May 12 


Detailed inspection / Checked 
water level (10cm) 


Detailed inspection / Checked 
water level (3.2cm) 


Detailed inspection / Checked 
water level (5.5cm) 


15 May 12 






Removed tarp for range fire 


15 May 12 






STAPP range inspection: pre-fire 


15 May 12 






STAPP range inspection: post- 
fire 


17 May 12 






Completed STAPP cover repairs 


18 May 12 


Pumped 60 gallons of water 
from STAPP system; Checked 
water level after pumping (3cm) 


Pumped 2 gallons of water from 
STAPP system; Checked water 
level after pumping (1cm) 


Pumped 5 gallons of water from 
STAPP system; Checked water 
level after pumping (1cm) 


18 May 12 


Detailed inspection / Checked 
water level (3cm) 


Detailed inspection / Checked 
water level (1cm) 


Detailed inspection / Checked 
water level (1cm) 


19 May 12 






STAPP range inspection: pre-fire 


19 May 12 






STAPP range inspection: post- 
fire 


20 May 12 


Completed range improvements 






21 May 12 


Completed range improvements 






21 May 12 


Spread lime on range; 80 lbs 
per 1,000 sq yards per OMMP 






23 May 12 




Replaced all sandbags on range, 
tarp/toe boxes/firing line 




24 May 12 


Detailed inspection / Checked 
water level (3cm) 


Detailed inspection / Checked 
water level (1cm) 


Detailed inspection / Checked 
water level (2.9cm) 


24 May 12 






Replaced all sandbags on range, 
tarp/toe boxes/firing line 


31 May 12 


Detailed inspection / Checked 
water level (3cm) 


Detailed inspection / Checked 
water level (1cm) 


Detailed inspection / Checked 
water level (2.9cm) 


1 Jun 12 






Removed Tarp for Range Fire 


1 Jun 12 






STAPP range inspection: pre-fire 


1 Jun 12 






STAPP Range Inspection: post- 
fire 
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DATE 


TANGO 


JULIET 


KILO 


3 Jun 12 






STAPP range inspection: pre-fire 


3 Jun 12 






STAPP Range Inspection: post- 
fire 


4 Jun 12 






Completed STAPP cover repairs 


4 Jun 12 






Tarp placed back over STAPP 
cover 


7 Jun 12 




Removed tarp 




7 Jun 12 




STAPP range inspection: pre-fire 




8 Jun 12 


Detailed inspection / checked 
water level (3cm) 


STAPP Range Inspection: post-fire 


Detailed inspection / checked 
water level (2.9cm) 


8 Jun 12 




Tarp placed back over STAPP 
cover (no repairs needed) 




8 Jun 12 




Detailed inspection / checked water 
level (1cm) 




15 Jun 12 


Detailed inspection / checked 
water level (3cm) 


Detailed inspection / checked water 
level (1cm) 


Detailed inspection / checked 
water level (2.9cm) 


19 Jun 12 


Detailed inspection / checked 
water level (3cm) 


Detailed inspection / checked water 
level (1cm) 


Detailed inspection / checked 
water level (2.9cm) 


28 Jun 12 


Detailed inspection / checked 
water level (3cm) 


Detailed inspection / checked water 
level (1cm) 


Detailed inspection / checked 
water level (2.9cm) 


5 Jul 12 


Detailed inspection / checked 
water level (3cm) 


Detailed inspection / checked water 
level (1cm) 


Detailed inspection / checked 
water level (2.9cm) 


7 Jul 12 




Removed tarp 




7 Jul 12 




STAPP range inspection / pre-fire 




7 Jul 12 




STAPP range inspection / post fire 




7 Jul 12 




Conducted STAPP system repairs 




7 Jul 12 




Tarp placed back over STAPP 
cover (no repairs needed) 




8 Jul 12 




Detailed inspection / checked water 
level (1cm) 




9 Jul 12 




Removed tarp 




9 Jul 12 




STAPP range inspection / pre-fire 




9 Jul 12 




STAPP range inspection / post-fire 




9 Jul 12 




Tarp placed back over STAPP 
cover (no repairs needed) 




13 Jul 12 


Detailed inspection / checked 
water level (3cm) 


Detailed inspection / checked water 
level (1cm) 


Detailed inspection / checked 
water level (2.9cm) 


20 Jul 12 


Detailed inspection / checked 
water level (3cm) 


Detailed inspection / checked water 
level (2.5cm) 


Detailed inspection / checked 
water level (5.5cm) 


20 Jul 12 


Completed Photo Log Report 


Completed Photo Log Report 


Completed Photo Log Report 


27 Jul 12 


Detailed inspection / checked 
water level (3cm) 


Detailed inspection / checked water 
level (2.5cm) 


Detailed inspection / checked 
water level (5.5cm) 


1 Aug 12 


Detailed inspection / checked 
water levels (3cm) 


Detailed inspection / checked water 
level (2.5cm) 


Detailed inspection / checked 
water level (5.5cm) 


3 Aug 12 




Removed tarp 


Removed tarp 


3 Aug 12 




STAPP range inspection / pre-fire 


STAPP range inspection / pre- 
fire 


3 Aug 12 




STAPP range inspection / post-fire 




4 Aug 12 




STAPP cover repairs completed 


STAPP range inspection / post- 
fire 


4 Aug 12 




Tarp placed back over STAPP 
cover 


STAPP cover repairs completed 


4 Aug 12 






Tarp placed back over STAPP 
cover 


10 Aug 12 


Detailed inspection / checked 
water levels (3cm) 


Detailed inspection / checked water 
levels (2.5cm) 


Detailed inspection / checked 
water level (5.5cm) 
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TANGO 


JULIET 


KILO 


16 Aug 12 


Detailed inspection / checked 
water level (3cm) 


Detailed inspection / checked water 
level (2.5cm) 


Detailed inspection / checked 
water level (5.5cm) 


22 Aug 12 


Detailed inspection / checked 
water level (3cm) 


Detailed inspection / checked water 
level (2.5cm) 


Detailed inspection / checked 
water level (5.5 cm) 


22 Aug 12 


Fixed berm erosion with loam; 
then hydroseeded 






29 Aug 12 


Detailed inspection / checked 
water level (3cm) 


Detailed inspection / checked water 
level (2.5cm) 


Detailed inspection / checked 
water level (5.5cm) 


30 Aug 12 




Removed tarp 




30 Aug 12 




STAPP range inspection / pre-fire 




30 Aug 12 




STAPP range inspection / post-fire 




31 Aug 12 




STAPP cover repairs completed 




31 Aug 12 




Tarp placed back over STAPP 
cover 




6 Sep 12 


Detailed inspection / checked 
water level (3cm) 


Detailed inspection / checked water 
level (2.5cm) 


Detailed inspection / checked 
water level (5.5cm) 


13 Sep 12 


Detailed inspection / checked 
water level (3cm) 


Detailed inspection / checked water 
level (2.5cm) 


Detailed inspection / checked 
water level (5.5cm) 


19 Sep 12 




Removed tarp 




19 Sep 12 




STAPP range inspection / pre-fire 




19 Sep 12 




STAPP range inspection / post-fire 




20 Sep 12 




STAPP cover repairs completed 




21 Sep 12 


Detailed inspection / checked 
water level (3cm) 


Detailed inspection / checked water 
level (3.5cm) 


Detailed inspection / checked 
water level (5.5cm) 


21 Sep 12 




Tarp placed back over STAPP 
cover 




27 Sep 12 


Detailed inspection / checked 
water level (3cm) 


Detailed inspection / checked water 
level (3.5cm) 


Detailed inspection / checked 
water level 
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DEPARTMENTS OF THE ARMY 

MASSACHUSETTS ARMY NATIONAL GUARD TRAINING SITE CAMP EDWARDS 
CAMP EDWARDS, MA 02542-5003 



15 December, 2011 



Lynne Jennings 

US EPA Region I 

One Congress Street Suite 1100 

Boston, Massachusetts 02114-2023 

Mark Begley 

Environmental Management Commission 

Bldg 1204 

Camp Edwards, Massachusetts 02542 



Re: J, K, and T Ranges 2011 Environmental Sampling and Analysis Report 

Dear Ms. Jennings and Mr. Begley, 

Attached please find the J, K, and T Ranges 201 1 Environmental Sampling and Analysis Report as 
required by EPA's letter of July 23, 2007, Re: In re Training Range and Impact Area, Massachusetts 
Military Reservation, EPA Docket No. SDWA 1-97-1030, Limited Authorization for Lead Ammunition 
Training and the more recent Pilot Period Extension letter dated January 10, 201 1. The attached report 
covers sampling completed by the MAARNG during 201 1 on these three ranges and includes all 
monitoring data collected as per the range-specific Best Management Practices: Operations, Maintenance, 
and Monitoring Plans. 

Please provide any comments or other input you may have related to this report at your earliest 
convenience. If you have any questions or comments, please do not hesitate to contact me at (508) 968- 
5885. 



Sincerely, 



LT Colonel, MAARNG Richard M. Bertone 
Deputy Post Commander 



Cc: Leonard Pinaud, MassDEP 
Jane Dolan, EPA 
Shawn Cody, MANG/NGB 
Ben Gregson, IAGWSP 
Camp Edwards Range Control 
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JULIET, KILO, AND TANGO RANGES 

2011 ENVIRONMENTAL SAMPLING AND ANALYSIS 

REPORT 

Sampling May 2011 through October 2011 



1.0 INTRODUCTION 

Juliet, Kilo, and Tango Ranges at Camp Edwards are 25-meter small arms 
ranges (SARs) currently used for marksmanship training using lead ammunition 
under a pilot test program approved by the US Environmental Protection Agency 
(EPA) and the Environmental Management Commission (EMC). The pilot test 
program is intended to assess the STAPP bullet containment systems installed 
on these three ranges and determine if the ranges can be used for live firing with 
lead ammunition while protecting the environment. The pilot test program has 
been extended at all three ranges by EPA and EMC until the end of calendar 
year 201 1 . Figure 1 shows the locations of J, K, and T Ranges within Camp 
Edwards. 

As part of the pilot test approval, and in accordance with the conditions 
established by the EMC and the EPA for the Massachusetts Army National 
Guard (MANG) to fire lead ammunition, these ranges are operated and 
maintained as outlined in range-specific Best Management Practices and 
Operations, Maintenance, and Monitoring Plans (OMMPs). The OMMPs include 
a program of periodic sampling of soil, pore water, and groundwater. The 
samples are analyzed for range-related analytes including select metals that are 
commonly used in ammunition, tungsten, and the propellant nitroglycerine. Soil 
samples and pore water samples are also analyzed for pH which is an important 
parameter for determining the mobility of certain metals in the environment. The 
goal of this monitoring program is to determine when routine maintenance 
activities are needed to promote range sustainability and protect the 
environment. 

This report summarizes the sampling program that was conducted by the MANG 
in 201 1 as prescribed in the respective OMMPs for J, K, and T Ranges. 



2.0 RANGE USE SUMMARY 

J Range has been used as a SAR since the 1980s. Investigations of soil and 
groundwater were completed by the Impact Area Groundwater Study Program 
(IAGWSP) and the Final Juliet (J) Range Soil and Groundwater Investigation 
Report was completed in September 2008. Levels of nitroglycerine and lead that 
indicated deposition from range use were detected in soil. However, these 
analytes were not detected in groundwater. The MANG decided to remove 
surface soils from the range and regrade it in 2008 and a STAPP bullet collection 

1 
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system was installed. The range floor was completely re-graded and 
reconstructed to improve drainage in 2010. Three pan lysimeters were installed 
on the range in 201 to monitor pore water percolating through the soil. The pilot 
test period commenced on J Range in 2009. Approximately 50,000 bullets were 
fired into the STAPP system on the range from 2009 to 2010. An additional 
60,000 bullets (approximately) were fired in 2011. This report summarizes the 
second and third rounds of operational samples collected under the OMMP at J 
Range. 

K Range has been used as a SAR since the 1980s. Investigations of soil and 
groundwater were completed by the IAGWSP and the Final Kilo (K) Range Soil 
and Groundwater Investigation Report was completed in September 2008. 
Levels of nitroglycerine and lead that indicated deposition from range use were 
detected in soil. However, these analytes were not detected in groundwater. 
The MANG regraded the range and installed a STAPP bullet collection system in 
2008. The range floor was completely re-graded and reconstructed to improve 
drainage in 2010. Three pan lysimeters were installed on the range in 2010 to 
monitor pore water percolating through the soil. The pilot test period commenced 
on K Range in 2009. Approximately 90,000 bullets were fired into the STAPP 
system on the range from 2009 to 2010. An additional 125,000 bullets 
(approximately) were fired in 201 1 . This report summarizes the second and third 
rounds of operational samples collected under the OMMP at K Range. 

T Range has been used as a SAR since the 1980s. Investigations of soil and 
groundwater were completed by the IAGWSP and the Draft Final T Range Soil 
and Groundwater Investigation Report was completed by the IAGWSP in June 
2007. Levels of nitroglycerine and lead were detected in soil that indicated 
deposition from range use. However, these analytes were not detected in 
groundwater. The MANG re-graded surface soils from the mounded firing line, in 
effect raising the 25-meter firing line and improving the angle of fire into the 
STAPP system. The area between the firing line and the new berm were not 
excavated or regraded. The STAPP bullet collection system was installed in 
2006. Several suction lysimeters were installed in 2007 to monitor pore water 
percolating through the soil for tungsten. These were removed after sampling in 
2010 because of concerns with the quality and representativeness of the 
samples. Three pan lysimeters were installed on the range in 2010. The pilot 
test period commenced in 2008. Operational samples were first collected under 
the OMMP in 2008. Approximately 254,000 bullets were fired on the range from 
the commencement of the pilot test through 2010. An additional 37,000 bullets 
were fired in 201 1 . 



3.0 OMMP MONITORING REQUIREMENTS 

3.1 Surface Soil 

The soil sampling at J, K, and T Ranges includes multi-increment sampling (MIS) 
from to 3 inches depth from 6 sample areas on each range (see Attachment 1 , 
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Figures 1, 2, and 3). The sample areas are laid out in strips across the width of 
the ranges from the firing lines to the backstop berms so that the impact of 
deposition at the firing lines, the target areas, and the areas in between could be 
separately quantified. 

Soil samples were collected from all three ranges in May and October 201 1 . The 
specific sample collection protocol is described in the attached "Small Arms 
Range Sampling and Analysis Data Report - July 2011" (Attachment 1) and 
"Small Arms Range Sampling and Analysis Data Report - December 2011" 
(Attachment 2) prepared by Tetra Tech EC, the contractor who completed the 
sampling. Soil samples were analyzed for antimony, copper, lead, zinc, 
tungsten, and nitroglycerine. Soil sampling locations are shown in Attachments 1 
and 2, Figures 1 , 2, and 3. 

3.2 Pore Water 

Pore water samples were collected from pan lysimeters installed on J, K, and T 
Ranges in May and October 201 1 . All pan lysimeters are installed approximately 
2 feet below the ground surface. All pore water samples were analyzed for 
antimony, copper, lead, tungsten, and nitroglycerine. The locations of the 
lysimeters are shown on Attachments 1 and 2, Figures 1 , 2, and 3. 

During the October 201 1 sampling round, pH readings were taken from the 
lysimeters for the first time. Measuring the pH of the pore water provides some 
indication of the effectiveness of the lime additions on the range floor. The pH 
readings ranged from 7.0 to 9.0 as summarized in the table below. Three of the 
lysimeters did not have enough water in them for readings to be taken. 



LOCID 


Sample ID 


Sample Date 


Analyte 


Result 


LYJRNG001 


LYJRNG001 OCT11UA 


10/12/2011 


pH 


8.6 


LYJRNG002 


LYJRNG002 OCT11UA 


10/12/2011 


pH 


7.6 


LYJRNG003 


LYJRNG003 OCT11UA 


10/11/2011 


pH 


8.0 


LYKRNG001 


LYKRNG001 OCT11UA 


10/21/2011 


pH 


No water 


LYKRNG002 


LYKRNG002 OCT11UA 


10/12/2011 


pH 


7.6 


LYKRNG003 


LYKRNG003 OCT11UA 


10/12/2011 


pH 


9.0 


LYKRNG004 


LYKRNG004 OCT11UA 


10/12/2011 


pH 


No water 


LYTRNG011 


LYTR011 OCT11UA 


10/11/2011 


pH 


7.0 


LYTRNG012 


LYTR012 OCT11UA 


10/11/2011 


pH 


No water 


LYTRNG013 


LYTR013_OCT11UA 


10/11/2011 


pH 


8.1 



3.3 Groundwater 

Groundwater monitoring well locations are shown on Attachments 1 and 2, 
Figures 1 , 2, and 3. 
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Groundwater samples were collected in May and October 2011 . Samples were 
analyzed for antimony, lead, copper, zinc, tungsten, and nitroglycerine. 

3.4 STAPP System Water 

3.4.1 Tango Range 

A total of 2,465 gallons of water were removed from the Tango Range STAPP 
system during training year (TY) 201 1 . No analytical characterization of the 
water was required by the receiving facility during 201 1 because the water was 
already previously characterized. However, at the request of EPA, samples were 
collected and analyzed from the T Range STAPP system in October 201 1 . The 
results are included in Attachment 2 - Small Arms Range Sampling and Analysis 
Data Report - December 201 1 , Table 1 0. Samples of the STAPP water were 
also collected in the spring of 201 1 . The results of those analyses were provided 
previously under separate cover. 

3.4.2 Juliet & Kilo Ranges 

A total of 815 gallons was removed from the J Range STAPP system and a total 
of 1 ,545 gallons was removed from the K Range STAPP system. No analytical 
characterization of the water was required by the receiving facility during 201 1 
because the water was already previously characterized. However, at the 
request of EPA, samples were collected and analyzed from the J and K Range 
STAPP systems in October 201 1 . The results are included in Attachment 2 - 
Small Arms Range Sampling and Analysis Data Report - December 201 1 , Table 
10. Samples of the STAPP water were also collected in the spring of 201 1. The 
results of those analyses were provided previously under separate cover. 

4.0 SUMMARY OF LABORATORY RESULTS 

Laboratory data from the analyses of soil, pore water, groundwater, and STAPP 
water samples collected at the three ranges during this reporting period are 
summarized in the Small Arms Ranges Sampling and Analysis Data Reports 
which are provided as Attachments 1 and 2. 

5.0 COMPARISON TO OMMP INTERIM ACTION LEVELS 

The OMMPs for the respective ranges list interim action levels for soil, pore 
water, and groundwater that trigger responses at different concentrations. Action 
levels have been assigned for lead, antimony, and nitroglycerine in soil, pore 
water, and groundwater. Action levels for copper have also been assigned for 
pore water and groundwater (but not for soil). The action levels for soil, pore 
water, and groundwater are summarized on Figure 2. As presented in the 
OMMPs, the interim action levels were assigned for only the initial year of range 
operation. At all three ranges that initial year has passed, however, since the 
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ranges continue to operate under the pilot test program, the interim action levels 
continue to be used as a point of comparison for the laboratory results. 

5.1 Soil 

At J Range, the level 2 interim action level for nitroglycerine in soil was exceeded 
at Area 1 during both the May and October sampling events. No other area on J 
Range had any exceedences. Figures 3 and 4 summarize the soil sampling 
results for nitroglycerine and lead on J Range in May and October respectively. 

At K Range, the level 1 interim action level for nitroglycerine in soil was exceeded 
in soil sample Area 1 and Area 5 in May. In October, the level 2 interim action 
level was exceeded in Area 1 . There were no other exceedences at that time. 
Figure 5 and 6 summarize the soil sampling results for nitroglycerine and lead on 
K Range in May and October respectively. 

At T Range the level 1 interim action level for nitroglycerine in soil was exceeded 
at sample Area 1 C and the level 2 interim action level was exceeded at areas 1 A, 
1 D, and 1 E in May. This pattern was repeated in the October sampling. Figures 
7 and 8 summarize the soil sampling results for nitroglycerine and lead on T 
Range in May and October respectively. 

5.2 Pore Water 

No interim action levels were exceeded in the lysimeters at J Range. 
No interim action levels were exceeded in the lysimeters at K Range. 
No interim action levels were exceeded in the lysimeters at T Range. 

5.3 Groundwater 

No interim action levels were exceeded in the groundwater monitoring wells at J 
Range. 

No interim action levels were exceeded in the groundwater monitoring wells at K 
Range. 

No interim action levels were exceeded in the groundwater monitoring wells at T 
Range. 

6.0 COMPARISON WITH PREVIOUS SAMPLING RESULTS 

6.1 Soil 

Soil sampling on J and K Ranges started in October 2010. That was the first 
sample collection since reconstruction of the ranges including complete 
replacement of the range floors. Additional samples have been collected in May 
2011 and October 2011 using the same protocols. At T Range, soil samples 
were collected in February 2008, October 2010, May 2011, and October 2011. 
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The following is a brief comparison of nitroglycerine and lead concentrations over 
time as these are the two primary analytes of interest. 

Lead concentrations at J range have remained steady over the three sample 
rounds conducted. Average lead concentrations, using all 12 soil samples 
collected, has been 44 ppm, 53 ppm, and 50 ppm. 

Lead concentrations at K range have remained steady over the three sample 
rounds conducted. Average lead concentrations, using all 12 soil samples 
collected, all been in 24, 23 ppm, and 27 ppm. These values are similar to 
background concentrations. 

Lead concentrations at T Range should be considered in two parts. The area of 
the range that was reworked during construction in 2008 is represented by 
sample Areas 1A and 1B. The lead concentrations in Areas 1A and 1B remain 
similar to background concentrations. The downrange area that has remained 
mostly undisturbed for many years of range use is represented by areas 1C, 1 D, 
and 1E. Lead concentrations in Areas 1C, 1D, and 1E have, on average 
decreased somewhat since 2010. 



Average lead concentrations, ppm 




Oct-10 


May-11 


Oct-11 


J Range 


44 


53 


50 


K Range 


24 


23 


27 


T Range 


212 


165 


207 



Nitroglycerine concentrations have increased at all three ranges. This is 
probably due, at least in part, to the sample collection occurring within days after 
a training event on the ranges when fresh propellants were deposited on the 
range. 



Average Nitro concentrations, ppb 




Oct-10 


May-11 


Oct-11 


J Range 


no calc* 


3702 


4268 


K Range 


no calc* 


3773 


6781 


T Range 


14,794 


10,312 


12,705 



*no calc= the range-wide average 
could not be calculated because 
many of the analytical results were 
below the reporting limit of the 
method 
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6.2 Pore Water 

The pore water lysimeters at J, K, and T Ranges have been sampled three times: 
October 201 0, May 201 1 , and October 201 1 . Lead, copper and zinc are the only 
analytes that have been detected in more than one sampling event but the 
detected concentrations have been estimated below the reporting limit each time. 
No significant trends have been observed at any location. 

6.3 Groundwater 

Copper and zinc have been detected in groundwater samples from all three 
ranges. However, most concentrations are estimated concentrations below the 
reporting limit of the analyses. No trends have been observed in any of the 
wells. 

At T Range, a sample collected from MW-467S in March 2010 contained 
elevated levels of several metals including lead. This well has been resampled 
and analyzed for metals 3 times since then and those metals have not been 
detected again. This indicates that the one-time detection of lead and other 
metals in MW-467S was anomalous and not representative of actual conditions 
in the groundwater aquifer. It is suspected that interference caused by sediment 
containing naturally occurring metals in the unfiltered sample was the cause of 
the anomalous levels. 



7.0 REPEATABILITY OF REPLICATE SOIL SAMPLES 

Repeatability of a sampling program is assessed through the collection and 
analysis of replicate samples from the same sample area. The Relative 
Standard Deviation (RSD) of the replicates is calculated and compared to a 
quality goal. The RSD= the standard deviation of the three replicate results 
divided by the average of the three results expressed as a percentage. In 
Appendix C attached to EPA's May 3 201 1 letter, EPA indicates a preference for 
RSDs of 25% or less for sampling at J, K, and T Ranges. 

Replicate samples are collected from Area 1 , Area 3, and Area 5 at J and K 
Ranges and from Area 1 A, 1 B, 1 C, 1 D, and 1 E at T range. The table below 
summarizes the RSDs calculated for lead and nitroglycerine May and October 
201 1 . Concentrations of other soil analytes are generally not detected or at low 
concentrations so the RSDs of those analytes were not calculated. 

Relative Percent Differences in Replicate Samples at 
J, K, andT Ranges, 2011 



Range 


Sample 


May 


May 




October 


October 




Area 


2011 


2011 




2011 


2011 






RPD- 


RPD- 




RPD- 


RPD- 






Lead 


Nitro 




Lead 


Nitro 
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(%) 


(%) 




(%) 


(%) 


J 


Area 1 


17 


23 




16 


21 


Area 3 


67* 


27* 




34* 


17 


Area 5 


14 


20 




25 


8 


K 


Area 1 


5 


13 




11 


26 


Area 3 


2 


14 




7 


9 


Area 5 


4 


48* 




5 


2 


T 


Area 1A 


5 


16 




3 


17 


Area 1 B 


14 


24 




11 


12 


Area 
1C 


10 


27 




5 


7 


Area 
1D 


44* 


27 




16 


18 


Area 1 E 


18 


14 




15 


4 


Overall average 
RPD 


18 


23 




14 


13 



*Despite RSD greater than 25%, all concentrations were below the 
interim action levels. 

The RSDs for lead range from 2% to 67% with an OMMP program-wide average 
of 1 8% in May 201 1 and 1 4% in October 201 1 . This indicates a successful 
sampling program although there are some outliers. 

Note that all lead results were far below the interim action levels specified in the 
OMMPs, even for the samples with the worst repeatability. Specifically, the 
highest lead detection on any range was 522 ppm which is less than 12% of the 
level 1 interim action level (4535 ppm). All data have been adequate for decision 
making under the OMMPs and re-sampling in the areas where repeatability was 
poor is not needed. 

The RSDs for nitroglycerine range of 2 to 48% and an average of 23% in May 
201 1 and 1 3% in October 201 1 . This indicates a successful sampling program 
although there are some outliers. This good correlation indicates that the actual 
concentration in the soil is likely to be within the range of the three detected 
values. All data have been adequate for decision making under the OMMPs and 
re-sampling in the areas where repeatability was poor is not needed. 



8.0 FURTHER ACTION 

Soil, pore water, and groundwater samples will be collected again in October 
2012. The scope of the sampling at that time will be dictated by the new 
Combined J, K, and T Ranges OMMP that is currently being drafted. The results 
of the environmental monitoring conducted to date will help to inform the 
decisions made developing the scope of work in that document. 
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T Range will most likely be converted to a copper-only range using the new 
M855A1 bullet. When that occurs, T Range monitoring will no longer be 
conducted under the current T Range OMMP. 
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FIGURES 
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Camp Edwards Ranges 
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Figure 2 
OMMP Interim Action Levels 



Table 4-1, Interim Snrfitfe Soil Action Level* 
for (lie Initial Year of Fire Operations on Juliet Ratine 


Aualyte 


Level 1 
Resampling and Validation 1 


Level : 
F«u5ed Rtatstsstneur 


Lead 


J. 53? mzKz 


9.070 ws/Kz 


Antimony 


1,750 wKe 


3.500 BlgtKe 


NiDTOfsh-cerin 


; mz-Ke 


10 tiis/Ke 





Table 4-2. Interim Soil-Pore Water Action Levels 
for the Imm] Year of Fire Operation'; on Jnliel Range 


Anahre 


Level 1 

Sampling and \ alidahon' 


Level 1 
Foraged Reassessment 


Level 3 
Raase Maintenance 1 


Lend 


lOllzL 


15ueL 


30ueL 


L SUM 


867 ng/L 


UOO112L 


2.600 us L 


Actiaionv 


4 npl 


6QuftL 


12ugfr 


'.'•:l-.z.--ie:ii. 


3.2 uaL 


4.8 uaL 


9.6ugL 





Table 4-3. Interim GioaiidvctFei Action Levels 
for tUe Initial Year of Tire Operations on Jnliet Range 


Amlvte 


Level 1 

Sainpun£ and Validation 1 


Level 2 

Focused Reassessment 2 


Level 3 

Cease Fire and 

Maintenance Action* 


Lead 


S.Ousl. 


7.5 uz.l 


15 U3L 


Copper 


434 ug-L 


650ug.-L 


1.300 ugL 


Antimony 


2.0 up L 


LDngrt. 


6.0 us> L 


Nitroglycerin 


1.6"ug.L 


14usL 


4 Sue! 
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J RANGE LYS3 


Lead filtered 


Ud/L 


2.7 


J RANGE LYS3 


Lead total 


uq/L 


9 



Figure 3 -J Range 
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. Figui 

-October 2011 
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Fjgure 5 - K Range 
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Figure 7 -T Range 
lay 2011 
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Figure 8-T Rang 
October 2011 
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1.0 FIELD ACTIVITIES SUMMARY 



Field activities were initiated on May 23, 201 1 in accordance with the Scope of Work: J, K, and 
T Ranges Environmental Sampling, Spring 2011 Project Note (dated April 14, 2011). The 
project note summarizes the approved modifications to the Operations Maintenance and 
Monitoring/Best Management Practices Plans for the Juliet Range, Kilo Range and Tango 
Ranges. All samples were submitted to Test America Laboratory, Inc. in Burlington, Vermont 
for analysis. Results from the May 201 1 sampling events are presented in data tables 
organized by Range and matrix in Appendix A. 

1.1 Juliet Range 

Multi-increment soil (MIS) samples were collected from six equal-sized grids (Areas 1 through 6) 
5-meters wide and the full length of the firing line extending along the range floor from the firing 
line to the berm as shown in Figure 1 . 

One hundred point multi increment samples were collected from depth of to 3 inches below 
ground surface (bgs) on May 26, 2011. Two replicate 100-point samples were also collected 
from Areas 1, 3 and 5. All samples were ground and processed in accordance with CRREL 
procedures. Samples collected from Areas 1 through 5 were submitted for lead, copper, zinc, 
and antimony analyses via Method 3050B/6010B, tungsten analysis via Method 6020 and 
nitroglycerin analysis via Method 8330B. The sample collected from Area 6 was submitted for 
lead, copper, zinc, and antimony analyses via Method 3050B/6010B and tungsten analysis via 
Method 6020. 

Purge water samples were collected from three pan lysimeters (LYJRNG01, LYJRNG02 and 
LYJRNG03) on May 25 and 26, 2011. There was not sufficient rainfall during the following 
week to allow the collection of "fresh" water so the purge water samples were submitted for 
analysis. One half of the sample volume was field filtered and both unfiltered and filtered 
samples were submitted for analysis. Unfiltered (TOTAL) samples were submitted for lead, 
copper, antimony, zinc and tungsten analysis via Method 3050B/6020 and nitroglycerin via 
Method 8330B. Filtered (FLDFLT) samples were submitted for lead, copper, antimony and zinc 
analysis via Method 3050B/6020. Figure 1 shows locations of the pan lysimeters. 

Groundwater samples were collected from two monitoring wells MW-471S and MW-472S on 
May 24 and 25, 201 1 . One half of the sample volume was field filtered and both unfiltered and 
filtered samples were submitted for analysis. Unfiltered (TOTAL) samples were submitted for 
lead, copper, antimony, zinc and tungsten analysis via Method 3050B/6020 and nitroglycerin via 
Method 8330B. Filtered (FLDFLT) samples were submitted for lead, copper, antimony and zinc 
analysis via Method 3050B/6020. Field duplicate samples were collected and submitted from 
MW-471S. Groundwater sample locations are shown on Figure 1. 

A sample was collected from the STAPP system run off by the MAARNG on April 15, 201 1 and 
submitted for TAL metals analysis by Method 3050B/6010B and tungsten analysis by Method 
6020. 
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1.2 Kilo Range 

Multi-increment soil (MIS) samples were collected from six equal-sized grids (Areas 1 through 6) 
5-meters wide and the full length of the firing line extending along the range floor from the firing 
line to the berm as shown in Figure 2. 

One hundred point multi increment samples were collected from depth of to 3 inches below 
ground surface (bgs) on May 27 and 31, 2011. Two replicate 100-point samples were also 
collected from Areas 1, 3 and 5. All samples were ground and processed in accordance with 
CRREL procedures. Samples collected from Areas 1 through 5 were submitted for lead, 
copper, zinc, and antimony analyses via Method 3050B/6010B, tungsten analysis via Method 
6020 and nitroglycerin analysis via Method 8330B. The sample collected from Area 6 was 
submitted for lead, copper, zinc, and antimony analyses via Method 3050B/6010B and tungsten 
analysis via Method 6020. 

Purge water samples were collected from four pan lysimeters (LYKRNG01, LYKRNG02, 
LYKRNG03 and LYKRNG004) on May 26, 201 1 . There was not sufficient rainfall during the 
following week to allow the collection of "fresh" water so the purge water samples were 
submitted for analysis. One half of the sample volume was field filtered and both unfiltered and 
filtered samples were submitted for analysis. Unfiltered (TOTAL) samples were submitted for 
lead, copper, antimony, zinc and tungsten analysis via Method 3050B/6020 and nitroglycerin via 
Method 8330B. Filtered (FLDFLT) samples were submitted for lead, copper, antimony and zinc 
analysis via Method 3050B/6020. Field duplicate samples were collected and submitted from 
LYKRNG001. Figure 2 shows locations of the pan lysimeters. 

Groundwater samples were collected from two monitoring wells MW-473S and MW-474S on 
May 24 and 25, 201 1 . One half of the sample volume was field filtered and both unfiltered and 
filtered samples were submitted for analysis. Unfiltered (TOTAL) samples were submitted for 
lead, copper, antimony, zinc and tungsten analysis via Method 3050B/6020 and nitroglycerin via 
Method 8330B. Filtered (FLDFLT) samples were submitted for lead, copper, antimony and zinc 
analysis via Method 3050B/6020. Groundwater sample locations are shown on Figure 2. 

A sample was collected from the STAPP system run off by the MAARNG on April 15, 201 1 and 
submitted for TAL metals analysis by Method 3050B/6010B and tungsten analysis by Method 
6020. 

1.3 Tango Range 

Multi-increment soil (MIS) samples were collected from six equal-sized grids (Areas 1A through 
1E and Area 2A) 5-meters wide and the full length of the firing line extending along the range 
floor from the firing line to the berm as shown in Figure 3. 

One hundred point multi increment samples were collected from depth of to 3 inches below 
ground surface (bgs) on May 23, 2011. Two replicate 100-point samples were also collected 
from each of the range floor areas (Areas 1A through 1E). All samples were ground and 
processed in accordance with CRREL procedures. Samples collected from Areas 1A through 
1E were submitted for lead, copper, zinc, and antimony analyses via Method 3050B/6010B, 
tungsten analysis via Method 6020 and nitroglycerin analysis via Method 8330B. The sample 
collected from Area 2A was submitted for lead, copper, zinc, and antimony analyses via Method 
3050B/6010B and tungsten analysis via Method 6020. 
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Purge water samples were collected from three pan lysimeters (LYTRNG01 1 , LYTRNG012, and 
LYTRNG013) on May 24, 2011. There was not sufficient rainfall during the following week to 
allow the collection of "fresh" water so the purge water samples were submitted for analysis. 
One half of the sample volume was field filtered and both unfiltered and filtered samples were 
submitted for analysis. Unfiltered (TOTAL) samples were submitted for lead, copper, antimony, 
zinc and tungsten analysis via Method 3050B/6020 and nitroglycerin via Method 8330B. 
Filtered (FLDFLT) samples were submitted for lead, copper, antimony and zinc analysis via 
Method 3050B/6020. Figure 3 shows locations of the pan lysimeters. 

Groundwater samples were collected from two monitoring wells MW-467S and MW-489S on 
May 24, 201 1 . One half of the sample volume was field filtered and both unfiltered and filtered 
samples were submitted for analysis. Unfiltered (TOTAL) samples were submitted for lead, 
copper, antimony, zinc and tungsten analysis via Method 3050B/6020 and nitroglycerin via 
Method 8330B. Filtered (FLDFLT) samples were submitted for lead, copper, antimony and zinc 
analysis via Method 3050B/6020. Groundwater sample locations are shown on Figure 3. 

2.0 SUMMARY 

All samples have been collected as planned and the data has been reviewed and validated in 
accordance with standard procedures. Sample results have been compared to Level 1 Interim 
Action Levels for antimony, lead, copper and nitroglycerin in soil, pore water and groundwater 
samples. Analytical data tables are presented by Range and matrix in Appendix A. 

The lead and antimony results from the multi incremental soil samples collected from all ranges 
were less than the action levels of 4,545 mg/kg and 1,750 mg/kg, respectively. The results for 
nitroglycerin in the MIS samples collected from the Area 1 at the J and K Ranges, Area 5 at the 
K Range and Areas 1A, 1C, 1D and 1E at the T Range exceeded the action level of 5,000 
ug/kg. The soil sample results for each range are presented in Tables 1 , 4 and 7. 

The lead, antimony and copper results from the lysimeter samples collected from all ranges 
were less than the action levels of 10 ug/L, 4.0 ug/L and 867 ug/L, respectively. The action 
level for nitroglycerin in pore water was 3.2 ug/L; the results for nitroglycerin in the lysimeter 
samples from all ranges were non-detect at 2 ug/L. The lysimeter sample results are presented 
in Tables 2, 5 and 8. 

The lead, antimony and copper results from the groundwater samples collected from all ranges 
were less than the action levels of 5.0 ug/L, 2.0 ug/L and 434 ug/L, respectively. The action 
level for nitroglycerin in groundwater was 1 .6 ug/L; the results for nitroglycerin in the 
groundwater samples from all ranges were non-detect at 2 ug/L with a method detection limit of 
0.6 ug/L. The groundwater sample results are presented in Tables 3, 6 and 9. 

There are no action levels for the STAPP sample results; results are presented in Table 10. 

The data are usable for project related decisions. 



2011-O-JV09-0005 



Final State of the Reservation Report - Training Year 2012 155 



FIGURES 



Final State of the Reservation Report - Training Year 2012 



156 




-$- Lysimeter 
• Monitoring Well 

I Sampling Grid 
STAPP System 

I Firing Line 



\£>Cfi7iu"\l&P 








J Range 
MIS Sampling Grids 



iFeet <^ 



Final State of the Reservation Report - Training Year 2012 



157 




-$- Lysimeter 
• Monitor-;g Well 

1 Sampling Grid 
STAPP System 

I Firing Line 




K Range 

MIS Sampling Grids 



iFeet Q 



m 



Final State of the Reservation Report - Training Year 2012 



158 




• Monitor!'-;; TO] 
■4ft- Lysimeter 

| Sampling Grid 
STAPP System 
Firing Line 



\£>Cfi7iu"\l&P 








T Range 
MIS Sampling Grids 



100 

3 Feet 



Final State of the Reservation Report - Training Year 2012 



159 



APPENDIX A 
Data Tables 



Final State of the Reservation Report - Training Year 2012 



160 






|| 

(3 i- 


z 


Z 


Z 


Z 


z 


z 


u_ 


LL 


LL 


L_ 


u_ 


U_ 


u_ 


LL 


L_ 


L_ 


u_ 


u_ 


z 


z 


z 


z 


z 


z 


z 


Z 


z 


z 


z 


z 


LL 


L_ 


L_ 


u_ 


u_ 


LL 


LL 


L_ 


u_ 


u_ 


u_ 


LL 




1j 

Cd 


cm 


d 


CD 
CM 


CO 

cd 

d 


CD 

d 


o 
en 

CD 


cn 


o 
d 


O 
CO 


d 


CO 

d 


O 

en 

CD 


CN 


O 
iO 

d 


o 

CO 


o 


CD 

d 


o 

CD 

CD 


o 
lf> 
d 


o 

CO 


o 

CO 


o 


d 


o 

CD 


in 
d 


o 

CO 


(N 


o 


CD 

d 


o 
o 

CM 


CM 


O 

m 
d 


O 

CO 


o 


CO 

CM 

d 


O 

o 

CM 


O 

m 
d 


O 

CO 


CD 
CO 


o 


CD 

d 


o 
o 
o 

CM 




1l 
Q 

5 


CO 

o 
d 


ci 




CO 

o 
d 


o 
d 


CO 

o 

CD 


CO 

o 
d 


d 


d 


o 

CO 

o 

d 


o 
d 


CO 

o 

CD 


o 

CO 

o 
d 


d 


d 


o 

CO 

o 

d 


CM 
O 

d 


o 

CD 


d 


d 


o 

CO 

o 
d 


o 

CO 

o 

d 


o 
d 


CO 

o 

CD 


d 


d 


CO 

o 

d 


o 

CO 

o 
d 


CM 

o 
d 


CM 
CD 


O 
CO 
O 

d 


d 


d 


o 

CO 

o 
d 


o 
d 


CD 
CD 


d 


CO 

d 


O 
CO 
O 

d 


o 

CO 

o 
d 


CM 

o 
d 


CO 
CD 




CO 

3 


CD 
*1 

CD 


CD 

CD 

5 


CD 

CD 

2 


CD 

CD 

2 


CD 

CD 

2 


CD 
V 

CD 


CD 

CD 

2 


CD 

CD 

2 


CD 

CD 

5 


CD 

(D 

2 


CD 
CD 


CD 
V 

CD 


CD 
CD 


CD 
CD 


CD 

CD 

2 


CD 

CD 

2 


CD 

CD 

2 


CD 
V 

CD 


CD 

CD 

5 


CD 

CD 

5 


CD 
:*: 

CD 

5 


CD 

CD 

2 


CD 

CD 

2 


CD 
V 

CD 


CD 

CD 

2 


CD 

CD 

2 


CD 

CD 

2 


CD 

CD 

2 


CD 

CD 

5 


CD 
V 

CD 


CD 

CD 

5 


CD 

CD 

2 


CD 
CD 


CD 
CD 


CD 

CD 

5 


CD 
V 

CD 


CD 
CD 


CD 

o 


CD 
CD 


CD 
CD 


CD 
CD 


CD 
V 

CD 




"5 

a 






r> 




3 








3 




Z5 








D 




r> 






Z) 


D 




r> 


- 




D 


z> 




D 


- 






D 




D 


- 




:d 


D 




z> 


- 




5 S 

£ > 


cO 


CD 
CM 
CM 


Q 

Z 


<*> 

CO 


a 

z 


o 
CD 
CN 
CD 


c0 


CN 
CO 


Q 

Z 


d 

CO 


Q 

Z 


o 
o 


m 
't 


CO 

CO 


Q 

Z 


ai 

(N 


Q 

Z 


o 
CD 
O 

CD 


CO 
CM 


Q 

Z 


Q 

Z 


CM 


Q 

Z 


o 
o 

en 


o 
(6 
in 


Q 

Z 


Q 

Z 


o 

CO 
CM 


a 

z 


o 
CO 


pi 


CM 
CD 


Q 

Z 


CM 


□ 

Z 


o 

CM 


00 

cd 


Q 

Z 


a 

z 


CM 


a 

z 


o 
o 
o 

CM 


(9 


< 


£5. 
O 

O 


■a 
a) 


c 
o 
E 

< 


Kl 


c 
aj 
"co 

CD 

c 

1- 


c 

ai 
o 

"5) 
o 

Z 


Q. 
O 
O 




c 
o 
E 

< 


N 


c 
aj 
"co 
c 
H 


o 

>, 
en 
o 

Z 


a. 
o 
O 


■a 


c 
o 
E 
"c 
< 


Kl 


"to 

c 


o 

>, 
en 
o 

Z 


■a 

_i 


c 
o 
E 

< 


O 

o 


Kl 


c 

<D 

to 
cn 

c 

h- 


b 

o 

>, 
en 
o 

Z 


■a 


c 
o 
E 
"c 
< 


O 

o 


O 

c 
N 


ai 
to 

CO 

c 


o 

>, 
en 
o 

Z 


Q. 
O 

o 


T3 

_i 


c 
o 
E 
"c 
< 


O 

c 
N 


c 
a 
to 

CO 

c 


C 

o 

o 

z 


■a 
ai 


c 
o 
E 
"c 
< 


to 

a. 

Q. 

o 
Q 


O 

c 
N 


a> 
to 

CD 

c 
H 


o 
o 

z 


1 


■a 
- a) 


cq 
o 

o 

1 

co 


CO. 
o 

o 

1 

co 


CQ 
O 

o 

1 

to 


CQ 
o 

o 

1 

(0 


o 

CN 

o 

1 

to 


o 

CO 
CO 

1 

CO 


CQ 
o 

o 

1 

to 


CQ 
o 

o 

1 

to 


CQ 
O 

o 

1 

to 


CQ 
O 

o 

1 

CO 


o 

CN 
O 

1 

CO 


o 

CO 
CO 

s 

CO 


CQ 
O 

o 

1 

CO 


CQ 
o 

o 

1 

(0 


CQ 
O 

o 

1 

to 


CQ 
o 

o 

1 

CO 


o 

CM 
O 

1 

CO 


o 

CO 
CO 

1 

CO 


CQ 

o 

o 

1 

CO 


CQ 
O 

o 

1 

CO 


CQ 
o 

o 

1 

to 


CQ 
o 

o 

1 

CO 


o 

CN 
O 

1 

CO 


o 

CO 
CO 

1 

CO 


CQ 
o 

o 

1 

CO 


CQ 
O 

o 

1 

to 


CQ 
o 

o 

1 

CO 


CQ 

O 

o 

1 

CO 


o 

CM 
O 

1 

CO 


o 

CO 

CO 

1 

CO 


CQ 
o 

o 

1 

CO 


CQ 
o 

o 

1 

to 


CQ 
O 

o 

1 

CO 


CQ 

O 

o 

1 

CO 


o 
CM 
O 

1 

CO 


o 

CO 
CO 

s 

CO 


CQ 
o 

o 

1 

CO 


CQ 
o 

o 

1 

CO 


CQ 
o 

o 

1 

CO 


CQ 

O 

o 

1 

CO 


o 
CM 

O 

1 

CO 


o 

CO 
CO 

1 

CO 


•si 

o 

c 

fig 

-> 


■D 

Q 1 


o 

CD 
CN 

m 
o 


o 

CD 
CN 
ID 
O 


o 

CD 

■M 

m 
o 


o 

CD 
CM 

m 

o 


o 

CD 
Ol 

m 
o 


o 

CD 
CM 

m 
o 


o 

CD 
CN 

m 

o 


o 

CD 
CN 

m 
o 


o 

CD 
CN 

m 
o 


o 

CD 
<N 

m 
o 


o 

CD 
CN 

m 
o 


o 

CD 
CN 

m 
o 


o 

CD 
CN 

m 
o 


o 

CD 
CN 

m 
o 


o 

CD 

CI 

m 
o 


o 

CD 
CN 

m 
o 


o 

CD 
CM 

m 
o 


o 

CD 
CN 

m 
o 


o 

CD 
CM 

m 

o 


o 

CD 
CM 

m 
o 


o 

CD 
CM 

m 
o 


o 

CD 
CM 

m 
o 


o 

CD 
CN 

m 
o 


o 

CD 
CM 

m 
o 


o 

CD 
CM 

m 
o 


o 

CD 
CN 

m 
o 


o 

CD 
CM 

m 
o 


o 

CD 
CM 

m 
o 


o 

CD 
CM 

m 
o 


o 

CD 
CM 

m 
o 


o 

CD 
CM 

m 
o 


o 

CD 
CM 

m 
o 


o 

CD 
CM 

m 
o 


o 

CD 
CM 

m 
o 


o 

CD 
CM 

m 
o 


o 

CD 
CM 

m 

o 


o 

CD 
CM 

m 
o 


o 

CD 
CN 

m 
o 


o 

CD 
CM 

m 
o 


o 

CD 
CM 

m 
o 


o 

CD 
CM 

m 
o 


o 

CD 
CM 
m 
o 


E 

1 

UJ 


co 
cd 
m 
m 

CO 


CO 

cd 

ID 

rn 

CO 


co 
cd 

LD 

rn 

CO 


CO 
CO 

m 
rn 

CO 


co 

d 
m 

(Tl 

to 


co 
cd 
m 
rn 

CO 


co 
cd 
m 

rn 

CO 


co 
cd 
in 
rn 

CO 


co 
cd 
in 
rn 

CO 


CO 

cd 
m 
rn 

CO 


co 
cd 
m 
m 

CO 


co 
cd 
m 
m 

CO 


co 
cd 
m 
rn 

CO 


CO 
cd 
in 
rn 

CO 


co 

cd 
in 
m 

CO 


CO 

-Xs 

in 
m 

r^ 

CO 


co 
cd 
m 
m 

CO 


co 
cd 
m 

rn 

CO 


CM 

CD 

in 

rn 

CO 


CM 

ai 
m 
rn 

CO 


CM 
CD 

in 
m 

r^ 

CO 


CM 

d 
in 
m 

r^ 

CO 


CM 
CD 

in 
m 

CO 


CM 

CD 

in 

rn 

CO 


CN 

en 
in 
CD 

CO 


CN 

in 
a> 

CO 


(M 
O) 

in 

CO 


CN 
CD 

in 

CD 
CO 


CM 
CD 

in 

CD 
CO 


CM 

CD 

in 

CD 
CO 


CM 
en 
in 
CD 

CO 


(N 
CO 

in 

CD 

CO 


CM 

CO 

in 

CD 

CO 


CM 
CD 

in 

CD 
CO 


CM 

CO 

in 

CD 
CO 


CM 

CO 

in 

CD 
CO 


CM 
CO 

in 

CD 
CO 


CM 
CO 

in 

CD 

CO 


CM 
CD 

in 

CD 
CO 


CM 
CD 

in 

CD 
CO 


CM 

CO 

in 

CD 
CO 


CM 
CO 

in 

CD 
CO 




C 

"£ 
c 

o 

z 


cO 
co 

co 

CD 
CD 


CO 
CO 

CO 

CD 

CD 


CO 

CO 

CO 

CD 

CD 


CO 

CO 

^- 

CO 
CD 

CD 


CO 
CO 

CO 
CD 

CD 


CO 
CO 

CO 
CD 

CD 


CO 
CO 

CO 
CD 

CD 


CO 

CO 

CO 

CD 

CD 


CO 
CO 

^h 
CO 
CD 

CD 


CO 
CO 

CO 
CD 

CD 


CO 
CO 

CO 

CD 

CD 


CO 
CO 

CO 
CD 

CD 


CO 
CO 

CO 
CD 

CD 


CO 

CO 

CO 

CD 

CD 


CO 

CO 

^h 
CO 
CD 

CD 


CO 
CO 

CO 
CD 

CD 


CO 
CO 

CO 
CD 

CD 


CO 
CO 

CO 

CD 

CD 


CO 

m 

CO 
CD 

CD 


CO 

in 

CO 
CD 

CD 


CO 

in 

CO 
CD 

CD 


CO 

in 

CO 
CD 

CD 


CO 

in 

CO 
CD 

CD 


CO 

in 

CO 
CD 

CD 


CM 
en 
o 
in 

CO 
CD 

CD 


CM 
O) 

o 
in 

CO 

CD 

CD 


CM 
O) 
O 

in 

CO 
CD 

CD 


CM 
CD 

o 
in 

CO 
CD 

CD 


CM 

CD 
O 

in 

CO 

CD 

CD 


CM 

CD 
O 

in 

CO 
CD 

CD 


CM 
en 
o 

m 

CO 
CD 

CD 


CM 
CO 

o 
in 

CO 
CD 

CD 


CM 

CO 

o 

in 

CO 
CD 

CD 


CM 
CD 

o 
in 

CO 
CD 

CD 


CM 

CO 

o 

in 

CO 
CD 

CD 


CM 

CO 

o 

LO 
CO 
CD 

CD 


CM 
CO 

o 
in 

CO 

CD 

CD 


CN 
CO 
O 

in 

CO 
CD 

CD 


CM 
CD 

o 
in 

CO 
CD 

CD 


CM 
CD 

o 
in 

CO 
CD 

CD 


CM 

CO 

o 

LO 
CO 

CD 

CD 


CM 
CO 

o 
in 

CO 
CD 

CD 




o 

<d 
a 
E 

(0 

■a 
£ 
il 


< 
O 

o 
CD 

Z 
01 

to 
co 


< 

o 
o 
CD 

z 

w 
co 


< 

o 
o 
CD 

z 

01 

to 
to 


o 
o 
CD 

z 
Cd 

CO 
(0 


< 

o 
o 
CD 

z 

01 

co 
to 


< 

o 
o 
CD 

Z 
01 

CO 
to 


CQ 

o 
o 
CD 

Z 
01 

to 
to 


CQ 
O 

o 
CD 
Z 
01 

CO 

to 


CQ 

o 
o 
CD 

z 
K 

CO 

to 


CQ 
1 

o 
o 

CD 
Z 
01 

(0 
CO 


CQ 

o 
o 
CD 

z 

K 

CO 
CO 


CQ 

o 
o 
CD 

z 

01 

CO 
CO 


O 

o 
o 
CD 

z 

01 

CO 
CO 


O 

o 
o 
CD 

z 

Cd 

to 

to 


O 
1 

o 
o 
CD 

z 

01 

CO 

to 


O 
1 

o 
o 

CD 

z 

01 

to 

CO 


O 

o 
o 
CD 

z 

01 

w 

CO 


O 

o 
o 
CD 

z 

01 

CO 
CO 


< 

CM 

O 

o 
CD 

z 

01 

CO 

CO 


< 

CM 
O 
O 
CD 

z 

01 

CO 
CO 


■*! 

CN 
O 
O 
CD 

z 

01 

CO 
CO 


< 

CM 
O 

o 

CD 

z 

01 

w 

CO 


< 

CM 
O 
O 
CD 

z 

01 

W 
CO 


< 

CM 

o 
o 
CD 

z 
en 

CO 
CO 


< 

CO 
o 
o 
CD 

Z 

tt 

to 

CO 


•s 

CO 

o 
o 
CD 
Z 
01 

CO 

to 


-1 

CO 

o 

o 
CD 

z 

01 

« 

CO 


< 

CO 

o 
o 
CD 

z 

01 

CO 
CO 


< 
CO 

o 
o 

CD 

z 

01 

CO 
CO 


< 

CO 

o 
o 
CD 

z 

01 

CO 
CO 


CQ 

CO 
O 
O 

CD 
Z 
01 

to 

CO 


CQ 

1 

CO 

o 
o 
CD 
Z 
01 

CO 

to 


CQ 

1 

CO 

o 
o 

CD 
Z 
01 

CO 
CO 


CQ 

CO 

o 
o 
CD 

z 

01 

CO 
CO 


CQ 

CO 

o 
o 

CD 

Z 
01 

CO 
CO 


CQ 
CO 

o 
o 
CD 

z 

01 

to 

CO 


O 

CO 
O 

o 
CD 
Z 
Cd 

to 

to 


O 

co 1 
o 
o 

CD 

z 
en 

CO 
CO 


o 

CO 

o 
o 
CD 

z 

01 

CO 
CO 


o 

CO 

o 
o 
CD 

z 

01 

CO 
CO 


O 

CO 

o 
o 
CD 

z 

01 

CO 
CO 




CO 

o 
o 
CD 

z 

01 

CO 
CO 




Q 

C 

g 

IS 

o 

_i 


o 
o 
CD 

z 

DC 

CO 
CO 


o 
o 
CD 

z 

01 

to 
to 


o 
o 
CD 

z 

Cd 

to 
to 


o 
o 
CD 

z 
ce 

(0 
(0 


o 
o 
CD 

z 

f£ 

to 
to 


o 
o 
CD 

z 
§£ 

to 
to 


o 
o 
CD 

z 

Ol 

to 
to 


o 
o 
CD 

z 
cd 

to 
to 


o 
o 
CD 

z 
ce 

to 
to 


o 
o 

CD 

z 
ce 

CO 
CO 


o 
o 
CD 

z 
ce 

CO 
CO 


o 
o 
CD 

z 
ce 

CO 
CO 


o 
o 
CD 

z 

Ol 

CO 
CO 


o 
o 
CD 

z 
cc 

CO 
CO 


o 
o 
CD 

z 
cc 

to 
to 


o 
o 

CD 

z 
ce 

CO 
CO 


o 
o 
CD 

z 

Ol 

CO 
CO 


o 
o 
CD 

z 

Ol 

CO 
CO 


CM 

o 
o 
CD 

z 

Ol 

CO 
CO 


CM 

o 
o 
CD 

z 

01 

CO 
CO 


(N 

O 

o 
CD 

Z 

ce 

to 
to 


(N 

o 
o 

CD 

z 
ce 

CO 
CO 


CM 

o 
o 
CD 

z 
on. 

CO 
CO 


CM 
O 
O 

CD 

Z 

on 

CO 
CO 


CO 

o 
o 
CD 

z 
ce 

CO 
CO 


CO 

o 
o 
CD 
Z 
cc 

to 
to 


CO 

o 

o 
CD 

z 
ce 

CO 
CO 


CO 

o 
o 
CD 

z 
on 

CO 
CO 


CO 

o 
o 
CD 

z 
on 

CO 
CO 


CO 

o 
o 
CD 

Z 

on 

CO 
CO 


CO 

o 
o 
CD 

z 
ce 

CO 
CO 


CO 

o 
o 
CD 

z 
ce 

to 
to 


CO 

o 
o 

CD 

z 
on 

CO 
CO 


CO 

o 
o 
CD 

z 
en 

CO 
CO 


CO 

o 
o 
CD 

z 
on 

CO 
CO 


CO 

o 
o 
CD 

z 
ce 

CO 
CO 


CO 

o 
o 
CD 

z 
ct 

CO 
CO 


CO 

o 
o 

CD 

z 
en 

CO 
CO 


CO 

o 
o 
CD 

z 
on 

CO 
CO 


CO 

o 
o 
CD 

z 
on 

CO 
CO 


CO 

o 
o 
CD 

z 
on 

CO 
CO 


CO 

o 
o 
CD 

z 

01 

CO 
CO 




o 


LU 
CD 
Z 
< 


LU 

CD 
Z 
< 


LU 
CD 

z 
< 

Cd 


LU 
CD 

z 
< 


LU 
CD 

z 
< 

eg 


LU 
CD 

z 
< 

Ol 


LU 
CD 
Z 
< 


LU 
CD 

z 
< 

ce 


LU 
CD 

z 
< 


LU 
CD 

z 
< 


LU 
CD 

z 
< 


LU 
CD 

z 
< 

Ol 


LU 
CD 

z 
< 

C£ 


LU 
CD 

z 
< 


LU 
CD 

z 
< 


LU 

CD 

Z 

< 


LU 
CD 

z 
< 
on 


LU 
CD 

z 
< 

on 


LU 

CD 

z 
< 


LU 
CD 

z 
< 


LU 
CD 

z 
< 

tr 


LU 
CD 

z 
< 


LU 
CD 

z 
< 

on 


LU 
CD 
Z 
< 

on 


LU 
CD 

z 
< 


LU 
CD 
Z 
< 

on 


LU 
CD 

z 
< 


LU 
CD 

z 
< 

on 


LU 
CD 

z 
< 

on 


LU 

CD 
z 
< 

on 


LU 
CD 

z 
< 


LU 
CD 

z 
< 


LU 
CD 

z 
< 

en 


LU 
CD 

z 
< 

on 


LU 
CD 

z 
< 

on 


LU 
CD 
Z 
< 


LU 
CD 
Z 
< 


LU 
CD 

z 
< 

en 


LU 
CD 

z 
< 

on 


LU 
CD 

z 
< 

on 


LU 
CD 

z 
< 

cc 


LU 
CD 

z 
< 

cd 



Final State of the Reservation Report - Training Year 2012 



161 




o 



CO 5S 



II 

10 


z 


z 


z 


z 


z 


z 


z 


z 


z 


z 


z 


z 


LL 


LL 


LL 


LL 


LL 


LL 


LL 


LL 


LL 


LL 


LL 


LL 


z 


z 


z 


z 


z 


o 

c 
to 

CO 

Si 






'Li 


LO 


o 


«- 


o 


CM 


o 
in 


o 


CD 


CO 


o 


CO 
CM 


o 

Ti- 


O 

in 


CD 


,- 


O 


CO 


O 

Tj- 


CO 


CO 


CO 


CO 


m 


O 
CO 


o 


CD 


CO 


o 


CO 
CO 






EC 


d 


CO 


*"" 


*"" 


CD 


en 


CD 


CO 


CD 


T_ 


CD 


en 


CD 


CO 


^ 


T_ 


CD 


cn 


CD 


CN 


^ 


CD 


CD 


cn 


CD 


CO 


CD 


T_ 


CD 


>1 

CO 

CO 






'j 


r- 


CO 


CO 


o 

CO 


CN 


CD 


r- 


CO 


O 

CO 


o 

CO 


CN 


CM 


_ 


CO 


o 

CO 


o 

CO 


- 


Tl- 


r- 


CO 


CO 


CN 


£ 


i-^ 


,- 


CO 


O 
CO 


o 

CO 


£ 


O 






o 


o 


O 


CT. 






CD 


o 


O 


cn 






o 


o 


o 


cn 






O 


CD 


o 


o 






CD 


o 


o 


0) 






E 


d 


CD 


CD 


CD 


CD 


in 


CD 


CD 


CD 


CD 


CD 


in 


CD 


CD 


CD 


CD 


CD 


in 


CD 


CD 


CD 


CD 


CD 


CD 


CD 


CD 


CD 


CD 


CD 


h- 
ll 






ffl 


CD 


CD 





CD 


CD 


CD 


CD 


CD 


CD 


CD 


CD 


CD 


CD 


CD 


CD 


CD 


CD 


CD 


CD 


CD 


CD 


CD 


CD 


CD 


CD 


CD 


CD 


CD 


CD 


XL 


XL 


XL 


XL 


^: 


XL 


XL 


XL 


XL 


XL 


XL 


XL 


XL 


XL 


XL 


XL 


XL 


XL 


XL 


XL 


XL 


^ 


^ 


XL 


XL 


XL 


XL 


XL 


XL 


~3 








CD 


CD 


CD 


CD 


CD 


CD 


CD 


CD 


CD 


CD 


CD 


CD 


CD 


CD 


CD 


CD 


CD 


CD 


CD 


CD 


CD 


CD 


CD 


CD 


CD 


CD 


CD 


CD 


CD 


Z) 






2 


2 


2 


2 


2 


z> 


2 


2 


S 


2 


S 


Z) 


2 


2 


2 


2 


2 


z> 


5 


2 


2 


2 


2 


Z) 


2 


2 


2 


2 


2 


d 
o 

"(0 

> 

TO 
"(0 






g 

To 

3 






3 


a 




z» 


- 




Z) 


3 




z> 


- 




Z5 


D 




z> 


- 




ZJ 


=S 




z> 


- 




Z) 


Z) 




z» 






1 s 


°p 


Q 


Q 


FN 


Q 


o 

CD 


« 


Q 


a 


f> 


Q 


o 
CM 


,_ 


Q 


a 


^Q 


Q 


o 
CM 


o 


Q 


Q 


<9 


Q 


o 


<£. 


a 


a 


,_ 


Q 


T3 






LO 


z 


Z 


CN 
CM 


Z 


CD 


CO 


Z 


z 


CN 
CN 


Z 


CM 


CO 


Z 


z 


CN 
CN 


Z 


CM 


CO 


Z 


Z 


CN 
CN 


Z 


cO 


cd 

CN 


z 


z 


Tl- 


Z 


£Z 

CD 


















£Z 












£Z 












£Z 












c 
















3s 












>. 












>. 












>. 












>. 














75 


T3 

0) 


c 
o 
E 




c 




a> 

o 


T3 

ra 


c 
o 
E 


a) 


c 


"co 


CD 
O 


T3 


c 
o 
E 


CD 


c 


"co 


CD 

O 


T3 

ra 

<D 


c 
o 
E 


CD 


c 


"co 


CD 
O 


T3 

(S 
<D 


c 
o 

E 


CD 


£Z 


"co 


£Z 

CD 






c 




O 


N 


c 


a 




o 


N 


c 


a 




O 


N 


c 


a 




O 


N 


c 


a 




O 


isi 


c 






< 




c 


o 




3 




c 


o 




3 




c 


o 




3 




c 


o 




3 




c 


o 




3 










< 






1- 






< 






1- 






< 






1- 






< 






1- 






< 






1- 


g 
S 

£ 


















z 












z 












z 












z 


















CO 


CQ 


CD 


CQ 


o 

CM 


o 

CO 


CQ 


CQ 


CD 


CQ 


o 

CM 


o 

CO 


CQ 


CQ 


CQ 


CQ 


o 

CN 


o 

CO 


CQ 


CQ 


CQ 


CQ 


o 

CN 


o 

CO 


CQ 


CQ 


CQ 


CQ 


o 

CN 


w 1 

- o 


O 


O 


O 


O 


o 


O 


o 


O 


o 


O 


o 


O 


o 


O 


o 


O 


O 


O 


o 


o 






O 


o 


O 


O 


O 


CO 


o 


O 


o 


O 


O 


CO 


o 


o 


O 


O 


O 


CO 


o 


O 


O 


O 


O 


CO 


O 


o 


O 


o 


O 


o 

<D 






i 


i 


i 


i 


i 

CO 


i 

(0 


i 


i 


i 


i 


i 

CO 


1 

to 


i 


i 


i 


i 


i 

CO 


I 


i 


i 


i 


i 


1 
to 


1 


i 


i 


i 


1 


1 
to 








w 


CO 


CO 


CO 


CO 


CO 


CO 


CO 


CO 


CO 


CO 


CO 


CO 


CO 


CO 


CO 


CO 


CO 


CO 


CO 








3 | 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


O 


d 
o 




CN 


EN 


CN 


CN 


CN 


CN 


CM 


CM 


CN 


CN 


CN 


CM 


CM 


CM 


CN 


CN 


CM 


CN 


CN 


CM 


CN 


CN 


CN 


CN 


CN 


CM 


CN 


CN 


CN 


E 


































































5 


£ 


CD 


5 


S 


CD 


CD 


CD 


CD 


5 


S 


<D 


CD 


CD 


5 


5 


S 


<B 


CD 


CD 


CD 


5 


S 


<D 


CD 


CD 


CD 


S 


(D 


ro 




CN 


CM 


CM 


CM 


CN 


CM 


CN 


CN 


CM 


CN 


CN 


CM 


CN 


CN 


CN 


CN 


CN 


CM 


CN 


CN 


CN 


CN 


CN 


CM 


CN 


CN 


CN 


CN 


CN 




p 




CO 


LO 


CD 


LO 


ID 


LO 


m 


in 


in 


IT) 


IT) 


in 


m 


in 


ID 


m 


m 


m 


m 


in 


LO 


m 


m 


in 


in 


m 


m 


m 


LO 


in 


CD 








o 


O 


O 


O 


o 


o 


o 


o 


O 


O 


o 


o 


o 


O 


o 


o 


o 


o 


o 


O 


o 


o 


o 


o 


o 


o 


o 


o 


o 


t 
O 
Q. 
<D 


CO 






CN 


CM 


CM 


CN 


CN 


CM 


^ 


^ 


^ 


r^- 


r^- 


1^- 


^ 


^ 


f^ 


r^ 


r^ 


i^ 


^ 


^ 


^ 


r^- 


1^ 


1^ 


CD 


CD 


CD 


CD 


CD 


OJ 


cn 


CM 


CM 


CN 


CN 


CM 






































CO 


CD 


CO 


CD 


CD 


ro 




c 


en 


CO 


CO 


O) 


CD 


CD 


CO 


CO 


CO 


O) 


O) 


O) 


CO 


CO 


CO 


O) 


O) 


O) 


CO 


CO 


CO 


O) 


CD 


CD 


CO 


CO 


CO 


CO 


CO 


"D 






in 


in 


m 


ID 


in 


in 


in 


in 


in 


in 


in 


in 


in 


in 


in 


in 


in 


in 


in 


in 


in 


in 


in 


in 


in 


in 


in 


in 


in 




CD 

r 




i 


O) 


05 


O) 


O) 


a> 


CD 


O) 


O) 


a> 


O) 


a> 


O) 


O) 


O) 


a> 


O) 


a> 


O) 


ai 


O) 


a> 


a> 


a> 


O) 


O) 


O) 


a> 


a> 


CO 


^ 




LU 




































































n 


CO 


co 


CO 


CO 


CO 


CO 


CO 


CO 


CO 


CO 


CO 


CO 


CO 


CO 


CO 


CO 


CO 


CO 


CO 


CO 


CO 


CO 


CO 


CO 


CO 


CO 


CO 


CO 


£Z 

CO 


o 






■sl- 


sf- 


•=t 


Ti- 


ti- 


Tf- 


cO 


cO 


cO 


cO 


cO 


oO 


cO 


cO 


cO 


cO 


cO 


oO 


cO 


cO 


cO 


cO 


cO 


00 


CD 


CD 


CD 


CD 


CD 


0) 


CD 


CD 


CD 


CD 


CD 


CD 


o 


o 


o 


o 


o 


o 


a 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


CN 


CN 


CN 


CN 


CN 


to 

(0 






£ 


CD 


CD 


CD 


CD 


CD 


CD 


CN 


CN 


CN 


CN 


CM 


oi 


CN 


CN 


CN 


CN 


CN 


CN 


CN 


CN 


CN 


CN 


CN 


CN 


CD 


CD 


CD 


CD 


CD 


TO 




S 


m 


m 


en 


CD 


LO 


m 


CD 


CD 


CD 


CD 


CD 


<D 


CD 


CD 


CD 


CD 


CD 


(D 


CD 


CD 


CD 


CD 


(D 


<D 


CD 


CD 


CD 


CD 


CD 


<D 




o 


CO 


CD 


co 


CO 


CO 


CO 


CO 


CO 


CO 


CO 


CO 


CO 


CO 


CO 


CO 


CO 


CO 


CO 


CO 


CO 


CO 


CO 


CO 


CO 


CO 


CO 


CO 


CO 


CO 




1 




CD 


CD 


CD 


CD 


CD 


CD 


CD 


CD 


CD 


CD 


CD 


CD 


CD 


CD 


CD 


CD 


CD 


CD 


CD 


CD 


CD 


CD 


CD 


CD 


CD 


CD 


CD 


CD 


CD 


"D 




z 


CD 


CD 


CD 


CD 


CD 


CD 


CD 


CD 


CD 


CD 


CD 


CD 


CD 


CD 


CD 


CD 


CD 


CD 


CD 


CD 


CD 


CD 


CD 


CD 


CD 


CD 


CD 


CD 


CD 


^ 


o 






* 


^- 


■ST 


tJ- 


tJ- 


TjF 


■sT 


^> 


■* 


"* 


V 


TJ" 


^■ 


^■ 


■* 


"* 


"fl- 


■Ti- 


^> 


^> 


■* 


Tf 


■fl- 


Tf 


^> 


^> 


■* 


sr 


SF 


CO 

E 

<D 


0) 

Z3 
T3 




Q 


<| 


<| 


< 


< 


< 


< 


<| 


<| 


< 


< 


< 


< 


tfl 


CD 


CO 


CQ 


CQ 


ed 


o 


O 


o 


O 


O 


o 


<| 


<| 


< 


< 


< 


<D 


« 


* 


Tt 


t* 


Tf- 


Tf- 


in 


m 


in 


in 


in 


in 


in 


in 


in 


in 


in 


in 


in 1 


in 1 


in 


in 


in 


in 


CD 


CD 


CD 


CD 


CD 


3 




D. 


O 


o 


o 


O 


O 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


O 


o 


o 


o 


o 


o 


o 


o 


o 


O 


O 


O 


O 


O 




E 

£0 


o 


o 


O 


O 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


O 


O 


O 


o 


O 


<D 


ro 




CD 


CD 


CD 


CD 


CD 


CD 


CD 


CD 


CD 


CD 


CD 


CD 


CD 


CD 


CD 


CD 


CD 


CD 


CD 


CD 


CD 


CD 


CD 


CD 


CD 


CD 


CD 


CD 


CD 


E 




z 


z 


z 


z 


Z 


z 


z 


z 


z 


z 


z 


z 


z 


z 


z 


z 


z 


z 


z 


z 


z 


z 


z 


z 


z 


z 


z 


z 


z 


To 

> 






T3 


cc 


at 


ce 


5* 


Ot 


ft 


at 


at 


at 


at 


at 


at 


at 


at 


at 


at 


at 


at 


at 


at 


at 


at 


at 


at 


at 


at 


at 


at 


£t" 


"to 






























































CD 




55 


CO 


CO 


CO 


CO 


CO 


to 


CO 


CO 


CO 


CO 


CO 


to 


CO 


CO 


CO 


CO 


CO 


to 


CO 


CO 


CO 


CO 


to 


to 


CO 


CO 


CO 


CO 


to 


II 


CO -t-- 

'■v E 

C _| 




Ll. 


CO 


CO 


CO 


CO 


CO 


to 


CO 


CO 


CO 


CO 


CO 


to 


CO 


CO 


CO 


CO 


CO 


to 


CO 


CO 


CO 


CO 


to 


to 


CO 


CO 


CO 


CO 


to 




































































Q 






Ti- 


*£ 


Tl- 


TT 


ID 


ID 


IT) 


m 


in 


m 


in 


m 


m 


m 


m 


in 


in 


IT) 


m 


in 


m 


in 


CD 


CD 


CD 


CD 


CD 






o 


o 


o 


o 


CD 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


O 


CD o 

1 I 




C 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


flj 




o 


cd 


CD 


CD 


CD 


CD 


CD 


CD 


CD 


CD 


CD 


CD 


(D 


CD 


CD 


CD 


CD 


CD 


CD 


CD 


CD 


CD 


CD 


CD 


CD 


CD 


CD 


CD 


CD 


CD 


T3 




to 
u 

o 

_l 


z 


z 


z 


z 


z 


z 


z 


z 


z 


z 


z 


z 


z 


z 


z 


z 


Z 


z 


z 


z 


z 


z 


z 


z 


z 


z 


z 


z 


z 


rz 


£ 


Of 


Ot 


at 


at 


et" 


at 


at 


at 


at 


at 


ct: 


at 


at 


at 


at 


at 


at 


ft: 


at 


at 


at 


at 


at 


at 


at 


at 


at 


at 


ft 


o 


1 a 




























































z 


_i 


CO 


CO 


CO 


CO 


CO 


(0 


CO 


CO 


CO 


CO 


CO 


to 


CO 


CO 


CO 


CO 


CO 


to 


CO 


CO 


CO 


CO 


to 


to 


CO 


CO 


CO 


CO 


to 


CO 


CO 


CO 


to 


CO 


to 


CO 


CO 


CO 


CO 


CO 


to 


CO 


CO 


CO 


CO 


CO 


to 


CO 


CO 


CO 


CO 


to 


to 


CO 


CO 


CO 


to 


to 


II 

3 


§ 1 


c 
o 
































































LU 


LU 


LU 


LU 


LU 


LU 


LU 


LU 


LU 


LU 


LU 


LU 


LU 


LU 


LU 


LU 


LU 


LU 


LU 


LU 


LU 


LU 


LU 


LU 


LU 


LU 


LU 


LU 


LU 


to 


_Q <D 
CO ^ 


Q 


CD 


CD 


CD 


CD 


CD 


CD 


CD 


CD 


CD 


CD 


CD 


CD 


CD 


CD 


CD 


CD 


CD 


CD 


CD 


CD 


CD 


CD 


CD 


CD 


CD 


CD 


CD 


CD 


CD 


S 


CD 


V 


z 


z 


z 


z 


Z 


z 


z 


z 


z 


z 


Z 


z 


z 


z 


z 


z 


Z 


z 


z 


z 


z 


z 


z 


z 


z 


z 


z 


Z 


z 




V, ii 


LT 


< 


< 


< 


< 


< 


< 


< 


< 


< 


< 


< 


< 


< 


< 


< 


< 


< 


< 


< 


< 


< 


< 


< 


< 


< 


< 


< 


< 


< 


1 a 


CD 




CO 


K 


ct 


£t 


at 


et" 


<£ 


at 


at 


ce 


at 


at 


ft: 


K 


C£ 


C£ 


et 


et" 


a: 


at 


at 


at 


at 


at 


at 


at 


at 


at 


et" 


at 


"(D ^ 


_l 
LT 






























































Z v- 


"D oi 


m 



Final State of the Reservation Report - Training Year 2012 



162 







> 
ID 



J 
a: 


o 


o 


o 


O 


o 


O 


O 


o 


O 


o 


O 


O 




O 


o 


O 


o 


o 


O 


o 


o 


o 


O 


O 


O 


O 


O 


O 


o 


o 


.11 






d 

CN 


d 

CM 


cn 


d 

CN 


d 

CM 


CM 


CN 


r-i 


d 

CM 


(N 


d 

CN 


d 

tN 


CN 


d 

CN 


d 

CN 


d 

CN 


CN 


CN 


d 

CN 


CN 


d 

CN 


d 


(N 


d 

CM 


d 

CN 


d 

CN 


CN 


CN 


d 

CN 


CN 


cu 
> 






_i 
a 


CD 


CD 
00 


LO 

co 
o 


CD 
CO 


CD 


CD 
CO 


LO 
CO 
O 


o 

CO 


CD 
CO 


O 

CD 


to 


O) 

CO 


LO 
CO 

o 


CD 
CO 


CD 


CD 
CO 


LO 
CO 

o 


o 

CO 


CD 
CO 


o 

CD 


CO 


CD 

CO 


lO 
CO 

o 


CD 
CO 


CD 


CD 
CO 


LO 
CO 

o 


O 
CO 


CD 
CO 


o 

CD 


o 

CO 
T3 






S 




d 


o 


d 




d 


d 


d 


d 


d 




d 


d 


d 




d 


d 


d 


d 


d 




d 


d 


d 




d 


d 


d 


d 


d 


J 

"o 

CD 






(A 


_l 


_l 


_i 


_, 


_, 


_, 


, 


, 


_, 


, 


, 


_, 


_i 


_i 


_l 


_, 


.. 


_, 


. 


_, 


, 


_, 


_, 


.. 


_l 


_i 


_i 


_, 


_, 


_, 


CU 
"O 






C 


CD 


CD 


CD 


CD 


CD 


CD 


CD 


CD 


CD 


CD 


CD 


CD 


CD 


CD 


CD 


CD 


CD 


CD 


CD 


CD 


CD 


CD 


CD 


CD 


CD 


CD 


CD 


CD 


CD 


CD 


"b 






ZJ) 


3 


3 


3 


3 


3 


ZJ 


3 


ZJ 


ZJ 


3 


ZJ 


ZJ 


z> 


z> 


ZJ 


3 


3 


3 


3 


3 


3 


3 


3 


3 


3 


3 


3 


3 


3 


3 


sz 
to 






0) 






























































M 






15 

a 


3 


"">■ 




"3 


3 


"3 




Z) 


- ' 


3 


ZJ 


ZJ 


3 


~> 


3 


"3 




3 


-3 


3 


3 


— ' 




— ' 


3 


""* 




3 


~s 


3 


"ro 


































































sz 
TO 

cu 

F 




































































1 = 

a) re 
t: > 


Q 


CN 


^f- 


US 


D 


CD 


O 


D 


CD 


D 


D 


a 


a 


CN 


□ 


O 


-d- 


D 


-d- 


D 


D 


O 


N- 


iO 


Q 


00 


C- 


Q 


CO 


Q 


_i 






z 




co 




Z 




LO 


z 


LO 


Z 


z 


z 


z 


'd 1 


Z 




^ 


Z 


CO 


z 


Z 


CO 


CN 


CO 


Z 


CO 


CD 


Z 


CO 


Z 


3 

d 

o 


























_c 




















c 




















c 


"S 






> 
re 


c 
o 

E 




■a 


o 


o 

E 


Q. 


■a 




o 


o 
o 


c 
o 

E 


a3 

CL 
Q. 




o 


c 
o 

E 


a. 

Q. 


■a 


£ 
v) 


o 


aj 
o 

o 


c 
o 

E 


a3 

Q. 


■a 


o 


o 

E 


Q> 

Q. 


■a 


£ 

CD 


o 

c 


53 

o 

>! 

CD 
O 


"ro 

> 






c 




o 


N 




O 


c: 


N 




o 


Kl 




o 


c 


Kl 




o 


N 




o 


C 


InI 


_ro 
to 






< 


< 


o 






< 


o 




Z3 




< 


o 






< 


a 








< 


o 






< 







1- 




























!z 




















iz 




















iz 


cu 

T3 

c 
cu 






a ■□ 


1- 


F 


F 


p 












Q 

o 

IT 
1- 
LU 

s 


H 


h- 


t- 


(- 


_! 










a 
O 

IT 
h- 
LU 


F 


F 


F 


F 


_l 


_i 


_i 






Q 

o 

IT 
F 
LU 


= o 

si 

5 £ 
LI 


_l 

LL 

Q 

_i 

LL 


_i 

LL 

Q 

_i 

LL 


_i 

LL 
□ 

_l 
LL 


LL 

O 

LL 


O 


o 


O 

1- 


O 

F 


O 
H 


LL 

D 

LL 


LL 

D 

LL 


_i 

LL 

Q 

_i 

LL 


_i 

LL 

a 

_i 

LL 


o 

F 


o 

F 


o 

F 


O 

F 


O 

F 


LL 

D 

LL 


LL 
Q 

LL 


LL 
D 

LL 


LL 

Q 

LL 


O 

F 


o 

F 


IS 
o 

F 


i 

o 

F 


i 

o 

F 






T3 




O 


O 


O 


O 


o 


o 


o 


o 


o 


o 


O 


O 


O 


O 


o 


o 


o 


o 


o 


o 


O 


O 


O 


O 


o 


o 


o 


o 


o 


o 


sz 






IN 


cn 


cn 


CM 


rj 


CM 


CN 


CN 


CN 


<o 


(N 


(N 


CN 


CN 


CN 


CN 


CN 


CN 


CN 


CO 


CN 


(N 


(N 


(N 


CN 


CN 


CN 


CN 


CN 


CO 


o 






"S 


o 


o 


o 


O 


o 


o 


O 


O 


O 


<o 


O 


O 


O 


O 


O 


O 


O 


O 


O 


CO 


O 


O 


O 


O 


O 


O 


O 


O 


O 


CO 








£ 


CD 


CD 


CD 


CD 


CD 


CD 


CD 


CD 


CD 


CO 


CD 


CD 


CD 


CD 


CD 


CD 


CD 


CD 


CD 


CO 


CD 


CD 


CD 


CD 


CD 


to 


CD 


CD 


CD 


CO 


ffi 






5 


5 


5 


5 


5 


5 


5 


5 


5 


5 


5 


5 


5 


5 


5 


5 


5 


5 


5 


5 


5 


5 


5 


5 


5 


5 


5 


5 


5 


5 






to 


W 


CO 


CO 


CO 


CO 


CO 


CO 


CO 


CO 


(0 


(0 


(0 


CO 


CO 


CO 


CO 


CO 


CO 


CO 


CO 


CO 


to 


(0 


(0 


CO 


CO 


CO 


CO 


CO 


CO 


£ 
o 






T3 
<U — 

S B 
3 1 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


CD 

3 






sg 


C! 


C! 


C! 


^ 


^ 


£y 


£y 


£y 


£^ 


c^ 


c^ 


^ 


^ 


^ 


^ 


sy 


c^ 


« 


CN 


CJ 


C! 


C! 


e 


CJ 


?i 


^ 


sy 


^ 


^ 


i_ 






IT) 


LO 


LO 


LO 


LO 


LO 


LO 


LO 


LO 


lO 


lO 


lO 


LO 


LO 


LO 


LO 


LO 


LO 


LO 


LO 


CD 


CD 


CD 


CD 


CD 


CD 


CD 


CD 


CD 


CD 


o 






0! 


0! 


0! 


Q 


0! 


0! 


^ 


ci 


^ 


0! 


PS 


0! 


0! 


0! 


0! 


^ 


0! 


0! 


£i 


« 


« 


^ 


0! 


0! 


0! 


0! 


0! 


^ 


0! 


0! 








CO 


m 


m 


LO 


LO 


LO 


LO 


un 


LO 


LO 


lO 


lO 


lO 


LO 


LO 


LO 


LO 


LO 


LO 


LO 


LO 


LO 


lO 


lO 


lO 


LO 


LO 


LO 


LO 


LO 


LO 


1 

sz 
'■e 
o 
a. 

CU 








c- 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


c- 


c- 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


c- 


c- 


c- 


o 


o 


o 








CD 


CD 


CD 


CD 


CD 


CD 


CD 


CD 


CD 


CD 


lO 


lO 


LO 


LO 


LO 


LO 


LO 


LO 


LO 


LO 


CN 


(N 


IN 


(N 


CN 


CN 


CN 


CN 


CN 


CN 


D) 


CD 


CD 


CD 


CD 


O) 


CD 


CD 


CD 


CD 


Ol 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


CD 


cn 


■en 


O) 


CD 


CD 


CD 


CD 


CD 


CD 






C 


co 


aj 


aj 


cri 


aj 


CD 


CD 


CD 


CD 


CD 


d 


d 


d 


d 


d 


d 


d 


d 


d 


d 


CD 


CD 


cri 


O) 


CD 


CD 


CD 


CD 


CD 


CD 








lo 


m 


LO 


LO 


LO 


LO 


LO 


LO 


LO 


lO 


CD 


CD 


CD 


CD 


CD 


CD 


CD 


CD 


CD 


CD 


CO 


CO 


CO 


CO 


CO 


CO 


CO 


CO 


CO 


CO 






V) 


CD 


CD 


co 


cd 


CD 


CD 


CD 


CD 


CD 


CD 


O) 


O) 


CD 


CD 


CD 


CD 


CD 


CD 


CD 


CD 


CD 


CD 


cn 


O) 


CD 


CD 


CD 


CD 


CD 


CD 






LU 


i^- 


i^- 


i^- 


i^- 


f~~ 


1^- 


r- 


1^. 


1^. 


1^. 


1^. 


1^. 


1^. 


1^- 


1^- 


1^. 


r- 


1^- 


r~ 


1^. 


1^- 


1^. 


i^. 


1^. 


1^- 


1^- 


1^- 


1^- 


1^- 


1^- 


CL) 








CO 


co 


CO 


co 


CO 


CO 


co 


CO 


CO 


CO 


CO 


CO 


CO 


CO 


CO 


CO 


co 


co 


CO 


CO 


CO 


CO 


CO 


CO 


CO 


CO 


CO 


CO 


CO 


CO 


rz 








cn 


CD 


CO 


CD 


en 


CD 


CD 


CD 


CD 


en 


CO 


CO 


CO 


CO 


CO 


CO 


CO 


CO 


CO 


CO 






















CO 

-TZ 


CZ 




O) 


0O 


CO 


CO 


CO 


CO 


CO 


CO 


CO 


CO 


CO 


CO 


CO 


CO 


CO 


CO 


CO 


CO 


CO 


CO 


CO 


CO 


CO 


CO 


CO 


CO 


CO 


CO 


CO 


CO 


CO 




to 




C 


i^ 


1^ 


1^ 


i^ 


i^ 


1^ 


r~^ 


1^ 


1^ 


r^ 


lO 


lO 


LO 


LO 


LO 


LO 


LO 


LO 


LO 


LO 


CD 


CD 


CD 


CD 


CD 


CD 


CD 


CD 


CD 


CD 


to 




!E 


^d- 


^d- 


■3- 


t 


-d- 


-d- 


-d- 


"d- 


"d- 




T> 


T) 


lO 


lO 


lO 


lO 


LO 


LO 


LO 


LO 


CO 


CO 


CO 


CO 


CO 


CO 


CO 


CO 


CO 


CO 




co 


ro 


co 


CO 


co 


CO 


co 


co 


co 


CO 


CO 


CO 


CO 


CO 


CO 


CO 


CO 


CO 


CO 


CO 


CD 


CD 


CD 


CD 


CD 


CD 


CD 


CD 


CD 


CD 


"co 






to 


CD 


CD 


CD 


CD 


CD 


CD 


CD 


CD 


CD 


CD 


CD 


CD 


CD 


CD 


CD 


CD 


CD 


CD 


CD 


























o 










































CD 


CD 


CD 


CD 


CD 


CD 


CD 


CD 


CD 


CD 


"O 




z 


CD 


CD 


CD 


CD 


CD 


CD 


CD 


CD 


CD 


CD 


CD 


CD 


CD 


CD 


CD 


CD 


CD 


CD 


CD 


CD 


*d- 


*d- 


■<d- 




*d- 


*d- 


*d- 


*d- 


*d- 


*d- 


_QJ 


re 






*d- 


*d- 


*d- 


*d- 


*d- 


*d- 


^d- 


*d- 


*d- 


■^r 


^d" 


^d" 


*d- 


*d- 


*d- 


*d- 


*d- 


*d" 


*d- 


*d- 






















"ro 


"co 

T3 


































































E 




Q 


< 


< 


< 


< 


< 


< 


< 


< 


< 


< 


< 


< 


< 


< 


< 


< 


< 


< 


< 


< 


< 


< 


< 


< 


< 


< 


< 


< 


< 


< 


"to 
cu 


CD 

JZ 




a> 


LL 


LL 


LL 


LL 


ZJ 


ZJ 


Z) 


Z) 


Z) 


Z) 


LL 


LL 


LL 


LL 


3 


3 


3 


3 


3 


3 


LL 


LL 


LL 


LL 


3 


3 


3 


3 


3 


3 


























tN 


tN 


CN 


CN 


CN 


CN 


CN 


CN 


CN 


CN 


CO 


CO 


CO 


CO 


CO 


CO 


CO 


CO 


CO 


CO 


to 


rz 




a. 


O 


O 


o 


O 


o 


o 


o 


o 


o 


o 


O 


O 


O 


O 


O 


O 


o 


O 


o 


O 


O 


o 


o 


o 


c- 


C- 


C- 


o 


o 


o 








E 
re 


O 


O 


o 


O 


o 


o 


o 


o 


o 


o 


O 


O 


O 


O 


o 


O 


o 


O 


o 


O 


O 


o 


o 


o 


o 


o 


o 


o 


o 


o 


CD 






CD 





CD 


CD 


CD 


CD 


CD 


CD 


CD 


CD 


CD 


CD 


CD 


CD 


CD 


CD 


CD 


CD 


CD 


CD 


CD 


CD 


CD 


CD 


CD 


CD 


CD 


CD 


CD 


CD 


Z5 


o 




CO 


z: 


z: 


z 


z 


z 


z 


z 


z 


z 


^ 


z 


z 


z 


z 


^ 


z 


z 


z 


z 


z 


z 


Z 


Z 


Z 


z 


z 


z 


z 


z 


z 


CO 

> 






5 


cn 


cn 


Cn 


Lt 


cr 


cr 


cr 


en 


en 


en 


en 


en 


en 


en 


cc 


en 


en 


en 


en 


en 


en 


en 


en 


cn 


en 


en 


en 


en 


en 


en 


CO 




o 


> 


>■ 


> 


>- 


>- 


>■ 


> 


> 


> 


> 


> 


> 


>■ 


>■ 


>- 


> 


> 


> 


> 


> 


> 


> 


> 


> 


> 


>■ 


>■ 


> 


> 


>■ 


II 


E e 




iZ 


_i 


_i 


_i 


















~ ' 


_i 


_i 


—I 












~ ' 


~~ ' 


~ ' 


~ ' 


_i 


_i 


_i 








~3 


°^ 


































































o 






a 






















CN 


CN 


CN 


CN 


CN 


CN 


CN 


CN 


CN 


CN 


CO 


CO 


CO 


CO 


CO 


CO 


CO 


CO 


CO 


CO 


CD C 






o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


O 


O 


O 


O 


O 


O 


o 


O 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


"tu 


^ ° 




E 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


O 


O 


O 


O 


o 


O 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


T3 4=: 




o 


CD 


CD 


CD 


CD 


CD 


CD 


CD 


CD 


CD 


CD 


CD 


CD 


CD 


CD 


CD 


CD 


CD 


CD 


CD 


CD 


CD 


CD 


CD 


CD 


CD 


CD 


CD 


CD 


CD 


CD 


~o 


■a 9 


4_, 


"(0 
u 


2 


2 


z 


2 


z 


z 


z 


z 


z 


z 


z 


2 


z 


z 


z 


z 


z 


Z 


z 


z 


Z 


Z 


Z 


Z 


Z 


Z 


Z 


Z 


Z 


Z 


£ 


ffi & 


E 


cc 


K 


en 


q: 


Z£. 


Z£. 


en 


en 


en 


en 


en 


u: 


en 


en 


en 


en 


en 


en 


en 


en 


en 


en 


cn 


cn 


en 


en 


cn 


cn 


cn 


cn 


o 


is 


o 

_l 






























































~z. 


_l 


>- 


>- 


>- 


>^ 


>^ 


>^ 


> 


> 


> 


> 


> 


>- 


y 


>- 


>- 


> 


> 


> 


> 


> 


> 


> 


> 


> 


>- 


>- 


>- 


> 


> 


> 




rz 




_l 


_i 


_i 




















_i 


_i 


_i 




















_i 


_i 


_i 








II 


£3 T3 
(0 O 
































































_3 


































































£ 


■E 




LU 


LU 


LU 


LU 


LU 


LU 


LU 


LU 


LU 


LU 


w 


LU 


LU 


LU 


LU 


LU 


LU 


LU 


LU 


LU 


LU 


LU 


LU 


LU 


LU 


LU 


LU 


LU 


LU 


LU 


to 


to aj 

T3 S 


o 


a 


CD 


CD 


o 


CD 


CD 


CD 


CD 


CD 


CD 


CD 


CD 


CD 


CD 


CD 


CD 


CD 


CD 


CD 


CD 


CD 


CD 


CD 


CD 


CD 


CD 


CD 


CD 


CD 


CD 


CD 





<D 


05 


Z: 


Z 


2 


z 


Z 


Z 


z 


z 


z 


z 


z 


z 


z 


z 


z 


z 


z 


z 


z 


z 


z 


z 


z 


z 


z 


z 


z 


z 


z 


z 




= II 


a: 


< 


< 


< 


< 


< 


< 


< 


< 


< 


< 


< 


< 


< 


< 


< 


< 


< 


< 


< 


< 


< 


< 


< 


< 


< 


< 


< 


< 


< 


< 


to W 

1 a 

o u 


ra _l 

§ Q 
1 2 




CO 


ce 


ce 


en 


en 


C£ 


C£ 


en 


en 


en 


en 


en 


en 


en 


en 


en 


en 


en 


en 


en 


en 


en 


en 


cn 


cn 


en 


en 


en 


en 


en 


en 


_i 

(XL 



Final State of the Reservation Report - Training Year 2012 



163 




.0 

O 



n o 



= _ . — .05 

|m a - 





m 






J> 


m 




> 


<l> 










m 


h 


U 




<l> 











> 


■IS 




II 


h 


-i_> 


—i 


— 


f- 
















fl> 


r 








(l> 


n 






•U 


(D 


o 

2 


to 

F 


Q 


II 




T5 










(U 


-S_ 






4J 


<l> 


T5 


^ 


— 




II 



.a n a 



i^i'na/ State of the Reservation Report - Training Year 2012 



164 






o 




<0 


■* 


■D 


o 


re 


J2 


■D 


re 





a. 



CD 

II 

n 


2 


2 


2 


z 


2 


2 


LL 


u_ 


u_ 


IJL 


Ll_ 


u_ 


L_ 


Ll_ 


u_ 


u_ 


L_ 


u_ 


-z. 


2 


2 


2 


2 


2 


2 


2 


2 


z: 


z 


z 


LL 


Ll_ 


u_ 


L_ 


LL 


u_ 


u_ 


L_ 


Ll_ 


u_ 


u_ 


Ll_ 


1j 


cn 


o 


O 


o 


'J- 


o 

CD 


CN 


CJ 


O) 


00 


CN 


o 


CN 


O 


o 


O) 


O 


o 

CO 


o 


o 


^ 


O) 


en 


o 

CN 


CN 


^ 


m 


o 


CN 


o 

C~) 


O) 


O) 


^> 


c0 


't 


o 


O) 


O) 


CN 


c0 


- 


O 
CO 


q; 


*~ 


o 


CO 


1_ 


O 


i^ 


1_ 


o 


CN 


O 


O 


^ 


hr " 


O 


CO 


o 


O 


^ 


o 


CO 


00 


o 


o 


^ 


O 


CO 


c0 


v " 


O 


CN 


o 


CN 


h^ 


o 


O 


T^ 


o 


CN 


K 


o 


o 


2 


1j 


o 


„_ 


O) 


o 


CM 


en 


CO 


xr- 


O) 


O) 


- 


n 


O) 


,- 


as 


o 


- 


CO 


,- 


O) 


cn 


o 


- 


r^ 


,- 


o 

CN 


CM 




CN 


,_ 


rr 


O) 


CO 


O) 


*" 


CO 


SP- 


O) 


CO 


en 


^ 


LO 






















































































S 


o 


o 


o 


o 


O 




o 


o 


O 


o 


O 




o 


o 


o 


o 


o 




o 


o 


o 


o 


o 




O 


O 


O 


o 


O 




O 


o 


o 


o 


O 




o 


o 


o 


o 


o 




tn 


n 


o 


(1 


p) 


n 


(1 


O 


o 


O 


(1 


n 


f) 


(1 


o 


O 


n 


(1 


fO 


f) 


n 


(•> 


f) 


n 


CI 


f) 


n 


(0 


O 


O 


CT 


(1 


(0 


n 


(1 


(1 


n 


CO 


(1 


f) 


n 


o 


n 












^ 












^ 












^ 












^ 












<*! 












^ 












^ 


2 


(') 


C) 


(') 


f) 


c) 


o 


(«) 


(') 


C) 


(') 


o 


pi 


(') 


ct 


CJ 


V) 


(') 


O 


f) 


c) 


ft 


C) 


C) 


(1 


C) 


C) 


(') 


ft 


C) 


O 


(') 


C) 


C) 


(') 


(') 


n 


C) 


(') 


C! 


(i,1 


C) 


o 


^ 


^ 


^ 


^ 


^ 


Z> 


^ 


^ 


^ 


^ 


^ 


Z) 


^ 


^ 


^ 


^ 


^ 


Z> 


^ 


^ 


^ 


^ 


^ 


Z) 


^ 


^ 


^ 


^ 


^ 


Z) 


> 


^ 


^ 


^ 


^ 


Z) 


^ 


^ 


^ 


^ 


^ 


z> 


|g 
"5 

3 

a 






Z> 




z> 








z> 




D 


- 






Z) 




Z> 


- 




z> 


Z> 




z> 


- 




Zj 


z> 




Z) 


- 




D 


ZJ 




Z) 


- 




z> 


D 




Z) 


- 


* S 

r > 


ID 


CD 




CD 




O 


LO 


CO 




-d- 




o 


CN 


in 




CN 




o 


r^ 






^ 




o 


CO 






* 




o 


O 






CN 




o 


O) 






CN 




o 






2 


CN 


2 


1^ 






2 


<N 


2 


LO 


(N 


*- 


2 


CN 


2 


CO 

LO 


CN 


2 


-z. 




2 


-* 


CN 


-z. 


2 




z 


LO 


CN 


Z 


z 




z 


CO 


CN 


z 


Z 




z 


CN 














r 












r 












tr, 












r 












r 












r 












CZ 


CD 






















































































a. 


■a 

CO 


s_ 
o 
F 


o 


4j 
"55 


o 


Ql 


T3 


s_ 
o 
F 


CJ 


_cu 
"en 


CJ 

o 




T3 


s_ 
o 
F 


C 


"5! 


o 

>, 

o 


(0 


s_ 
o 
F 




o 

c 


_0J 

In 


o 


T3 

m 


1_ 
o 
F 




o 

CZ 


"c?5 


o 


ra 


£_ 
O 

F 


Q. 


c 


0) 


o 

>, 

o 


CO 


o 

F 


01 

Q. 




"En 


o 
o 


C 
< 




_i 


c 




3 




_i 


c 




3 




_i 


c 




^ 


—I 


c 






^ 


_i 


iZ 






^ 


_i 


c 






3 


—I 


c 






3 


































































































-^ 












^ 












^ 












^L 












^1 












^L 












Z. 


■D 

s J 

- flJ 




CQ 
O 




CQ 


o 


o 


CQ 

n 


CD 

n 


CQ 

O 


CO 


o 


o 


CQ 


QQ 

O 


CQ 

n 


CQ 


o 


o 


CQ 

n 


CQ 


CQ 

O 


CQ 
O 


o 


o 


CQ 

ri 


CQ 

n 


CQ 


CQ 


o 


o 


CO 

D 


CQ 


CQ 

n 


CQ 


o 


o 


CQ 
O 


CQ 


CQ 


CQ 

O 


o 


o 










o 


CO 










o 


CO 










o 


CO 










o 


CO 










o 


CO 










o 


CO 










o 


CO 


co 


co 


CO 


CO 


CO 


to 


CO 


CO 


CO 


« 


CO 


CO 


CO 


CO 


CO 


CO 


CO 


CO 


CO 


CO 


CO 


CO 


CO 


CO 


CO 


CO 


CO 


CO 


CO 


CO 


CO 


CO 


CO 


CO 


CO 


CO 


CO 


CO 


CO 


CO 


CO 


CO 


■D 

Si 


















































































































































































































































































































































(M 


w 


W 


b 


LS 


b 


LN 


(N 


^ 


b 


b 


In 


CJ 


tf 


b 


tf 


b 


W 


b 


w 


b 


b 


b 


W 


b 


b 


M 


LN 


tN 





b 


b 


tf 


b 


LN 


u 


® 


b 


LN 


b 


W 


b 


























































































o 


O 


o 


O 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


O 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 




H) 


CT) 




H) 


rr, 


CD 


n> 


H) 


CD 


CT) 


H) 


rr, 


CD 


(T) 


H) 


CD 


CD 


H) 


OD 


O) 


O) 


en 


O) 


O) 


^r 


^r 


■* 


^r 


^r 


■* 


^a- 


^r 


^r 


f 


f 


^r 


"* 


^d- 


^r 


^r 


* 


^r 








































CN 
^> 
O 
CN 

CO 


CN 

o 

CN 

r^ 

CO 


CN 

^■ 

o 

CN 
CO 


CN 

^■ 
o 

CN 
CO 


CN 
'^■ 

o 

CN 
CO 


CN 

O 
CN 

r^ 

CO 






































(A 

LU 


O 
CN 

CO 


O 
CN 

r^ 

CO 


o 

CN 
CO 


O 
CN 

CO 


o 
CN 

CO 


O 

CN 

r^ 

CO 


o 

CN 
CO 


O 
CN 

CO 


o 

CN 

r^ 

CO 


o 

CN 

r^ 

CO 


o 

CN 
CO 


o 
CN 

CO 


o 

CN 

r^ 

CO 


o 

CN 
CO 


O 
CN 

CO 


o 

CN 

r^ 

CO 


o 

CN 

r^ 

CO 


o 

CN 
CO 


o 

CN 
CO 


o 

CN 
CO 


o 

CN 

r*- 

co 


o 

CN 

CO 


o 

CN 
CO 


o 

CN 
CO 


o 

CN 

r^ 

CO 


o 

CN 
CO 


o 

CN 
CO 


o 

CN 

r^ 

CO 


o 

CN 
CO 


o 

CN 
CO 


o 

CN 
CO 


O 
CN 

CO 


o 

CN 
CO 


o 

CN 

CO 


o 

CN 
CO 


o 

CN 
CO 
























































































31 


K 


i^ 


i^ 


K 


h. 


h- 


K 


K 


r-^ 


i^. 


K 


h^ 


h- 


K 


K 


r-- 


t^ 


K 


O 


o 


o 


o 


O 


o 


CM 


CN 


CN 


CN 


CN 


CN 


CN 


CN 


CN 


CN 


CN 


CN 


CN 


CN 


CN 


CN 


CN 


CN 


























































































■sl- 


-t 


-st 


■* 


* 


^- 


■sl- 


■* 


^t 


-* 


^1- 


■^1- 


«* 


■* 


■^1- 


't 


^t 


■^1- 


■*r 


^t 


■* 


■sl- 


't 


■* 


LO 


in 


in 


LO 


LD 


UI 


in 


LO 


in 


in 


cn 


in 


in 


in 


LO 


in 


in 


LT> 


S 






















































































(D 


CD 


CD 


CD 


CD 


CD 


CD 


CD 


CD 


CD 


CD 


CD 


CD 


CD 


CD 


CD 


CD 


CD 


CD 


CD 


CD 


CD 


CD 


CD 


CD 


CD 


CD 


CD 


CD 


CD 


CD 


CD 


CD 


CD 


CD 


CD 


CD 


CD 


CD 


CD 


CD 


CD 


Z 












































































































































































a 


< 


<, 


< 


< 


< 


< 


QQ 


CQ 


CQ 


CO 


CQ 


CO 


O 


O 


O 


W| 


O 


O 


<, 


<, 


< 


< 


<, 


< 


< 


< 


< 


< 


< 


<, 


CQ 


CQ 


m 


CQ 


CQ 


CQ 


"l 


O 


O 


"l 


"l 


CJ 


V 






















































































a 










































































































































































E 


CJ 


CJ 


t'J 


C) 


CJ 


0) 


V) 


tl) 


ft) 


K>) 


V) 


CJ 


I') 


(>> 


(') 


C) 


(') 


(') 


CJ 


w 


CJ 


CJ 


CJ 


t') 


t>) 


CJ 


CJ 


w 


C) 


CJ 


CJ 


CJ 


CJ 


w 


CJ 


CJ 


C) 


C) 


C) 


C) 


C) 


1't 


w 


/ 


s 


/ 


s 


S, 


y 


S 


^ 


»" 


y 


/ 


^ 














^ 


^ 


^ 


tf 


^ 


^ 


y 


/ 


s 


rf 


tf, 


^ 


/ 


y 


^ 


^ 


% 


^ 














ff 


ft* 


rr 


rr 


rr 


fT 


(V 


rr 


rr 


rr 


(V 


rr 


fT 


nr' 


rr 


IT 


rr 


rr 


rr 


fT 


nr' 


rr 


rr 


rr 


fV 


rr 


rr 


nf 


tr 


ir 


rr 


tr 


rr 


fT 


(T 


rr 


ft* 


(V 


(V 


rr 


rr 


nr' 




V 


V 


V 


V 


V 


V 


V 


V 


V 


V 


V 


V 


V 


V 


V 


V 


V 


V 


V 


V 


V 


V 


V 


V 


V 


V 


V 


V 


v 


V 


V 


V 


V 


V 


V 


V 


V 


^ 


V 


V 


v 


V 


V 


(/) 


C) 


<n 


i/i 


i/i 


(/) 


Ui 


i/i 


in 


U) 


1*1 


i/i 


(/) 


EH 


m 


C/l 


tn 


i/i 


tn 


(/) 


(;< 


(/) 


tn 


<n 


1/1 


i/i 


t/i 


W) 


i/i 


C/l 


id 


in 


i/i 


(/) 


(/) 


(/) 


C/l 


</) 


ui 


m 


C/l 


Mil 


u. 


CJ 


CJ 


t/j 


to 


CJ 


Ui 


u> 


UJ 


Ui 


VI 


u> 


Ui 


Ui 


w 


Ui 


0J 


Ui 


U) 


Ui 


UJ 


CJ 


Ui 


Ui 


C/J 


w 


Ui 


CJ 


w 


Ui 


CJ 


Ui 


U) 


C/J 


CJ 


Ui 


CO 


CJ 


CJ 


u> 


Ui 


CJ 


CO 


























































































o 


o 


o 


o 


n 


o 


r> 


n 


o 


r> 


r> 


o 


r> 


o 


n 


n 


n 


r> 


n 


o 


r> 


n 


n 


n 


o 


n 


n 


n 


o 


o 


r> 


n 


n 


o 


n 


o 


o 


D 


(-1 


n 


n 


o 
























































































o 


(') 


(') 


(') 


C) 


c> 


I') 


t») 


o 


C) 


«') 


(') 


(') 


i') 


(■> 


!,') 


C) 


c) 


C) 


c) 


I') 


(■> 


C) 


C) 


c) 


C) 


C) 


C) 


c> 


C) 


C) 


C) 


C) 


C) 


I') 


C) 


C) 


C) 


(') 


C) 


C) 


C) 


1't 




^ 


s 


■? 


s 


^ 


/ 


s 


^ 


^ 


/ 


^ 


^ 


/ 


V 


^ 


^ 


/ 


^ 


/■ 


/ 


/ 


^ 


^ 


^ 


s 


^ 


^ 


^ 


^ 


^ 


^ 


■s 


^ 


/ 


/ 


/■ 


^ 


^ 


^ 


/* 


s 


^ 




ir 


rr 


(T 


rr 


rr 


rr 


rr 


rr 


rr 


rr 


rr 


rr 


tr 


nr 


rr 


rr 


ir 


rr 


tr 


tr 


rr" 


rr 


rr 


(T 


rr 


rr 


tr 


rr 


rr 


rr 


rr 


rr 


rr 


rr 


tr 


rr 


rr 


rr 


rr 


rr 


rr 


nr 


o 


V 


V 


V 


V 


V 


V 


V 


V 


V 


V 


V 


V 


V 


V 


V 


V 


V 


V 


V 


V 


V 


V 


V 


V 


V 


V 


V 


V 


V 


V 


V 


V 


V 


V 


V 


V 


V 


V 


V 


V 


V 


V 


B) 


CM 


C) 


i/i 


</> 


in 


Ui 


(/) 


C/l 


U) 


in 


i/i 


t/i 


</> 


</) 


C/l 


en 


i/i 


i/i 


(/> 


</> 


(/) 


i/i 


c/i 


i/i 


CM 


t/i 


</> 


(/) 


C/l 


<» 


(.0 


t/j 


(/) 


</) 


(/) 


C/l 


m 


ui 


i/i 


C/l 


to 




CO 


CJ 


to 


CO 


CO 


(0 


CO 


CO 


CO 


CO 


CO 


CO 


w 


CO 


CO 


CO 


CO 


CO 


CO 


CO 


CO 


CO 


CO 


CO 


CO 


CO 


to 


CO 


CO 


CO 


CO 


CO 


CO 


to 


CO 


CO 


CO 


Ui 


CO 


CO 


CJ 


CO 




III 


III 


in 


III 


III 


in 


III 


III 


III 


III 


III 


III 


in 


III 


III 


III 


in 


III 


III 


III 


III 


III 


III 


III 


III 


III 


III 


III 


III 


III 


III 


III 


III 


III 


III 


III 


III 


in 


III 


III 


III 


III 


a 


(') 


O 


<■) 


(') 


f> 


C) 


V) 


(') 


(') 


<■) 


(') 


(') 


«o 


(■> 


(1 


(') 


<■> 


(') 


(') 


(') 


<■> 


C) 


C) 


<■> 


C) 


C) 


(') 


c> 


C! 


C) 


<■> 


C) 


C) 


(■> 


(') 


C) 


C) 


«') 


C) 


C) 


C) 


(■> 




7" 


7" 


7* 


7* 


7* 


^ 


7" 


7* 


T 


7" 


7» 


7" 


^ 


T' 


t; 


T 


7 


7* 


7* 


7 


r' 


^ 


71 


7* 


7" 


7" 


7" 


T' 


7" 


7" 


T 7 


7" 


7" 


7" 


7" 


7" 


7" 


V 


7* 


7* 


7* 


7^ 




< 


< 


< 


< 


< 


< 


< 


< 


< 


< 


< 


< 


< 


< 


< 


< 


< 


< 


< 


< 


< 


< 


< 


< 


< 


< 


< 


< 


< 


< 


< 


< 


< 


< 


< 


< 


< 


< 


< 


< 


< 


< 




tr 


CK 


rr 


CT 


tr 


cr 


tr 


a: 


tr 


rr 


rr 


rr 


(T 


!T 


rr 


rr 


tr 


tr 


rr 


(T 


tr 


tr 


tr 


IT 


tr 


tr 


(T 


tr 


tr 


tr 


IT 


tr 


tr 


IT 


tr 


tr 


tr 


IT 


tr 


tr 


tr 


tr 




>^ 


tt 


*: 


^ 


^ 


^ 


^ 


*: 


!£ 


^ 


^ 


^ 


^ 


^ 


^ 


^ 


^ 


v: 


^ 


^ 


^ 


& 


^ 


^ 


^ 


^ 


^ 


^ 


^ 


^ 


^ 


^L 


^ 


^ 


^ 


^ 


^ 


^ 


i£ 


^ 


^ 


k: 



Final State of the Reservation Report - Training Year 2012 



165 






o 




<fl 


^ 


■o 


at 


ra 


.ft 


TI 






1- 


m 




> 



en 





Z 


Z 


Z 


z 


z 


z 


z 


z 


Z 


z 


z 


z 


LL 


LL 


LL 


LL 


LL 


LL 


LL 


LL 


LL 


LL 


LL 


LL 


z 


z 


z 


z 


z 


"o 

c 

CO 

TO 






'Li 


CD 


CD 


CO 


CO 


- 


o 

CD 


o 


o 


o 




CO 


o 

CD 


CD 


CD 


CM 


CO 


- 


O 




O 


in 


CD 


CO 


O 
CM 


CD 
^1- 


o 


CD 


CD 


CN 


C£ 


o 


CM 


CD 


ci 


ci 


2 


d 


CO 


CO 


ci 


ci 


^ 


ci 


CM 


l< 


ci 


ci 


CM 


ci 


CO 


CO 


ci 


ci 


^ 


d 


CO 


'"* 


d 


d 








t _j 


t- 


cd 


CO 


CM 


- 


,_ 


^ 


CD 


O) 


o 

<0 


£ 


CO 


,- 


CD 


CO 


CD 

CN 


£ 


■* 


«- 


a> 


CD 


o 

CO 


- 


CO 


r - 


O) 


CD 


o 

CO 


£ 


a 






o 


O 


o 


o 






o 


o 


O 


a> 






O 


O 


o 








o 


o 


o 


cO 






o 


o 


o 


a) 






m 


O 


O 


o 


ci 


ci 


CD 


O 


ci 


ci 


ci 


ci 


in 


Ci 


ci 


ci 


ci 


ci 


CD 


ci 


<D 


ci 


ci 


ci 


in 


d 


d 


d 


d 


d 


\- 








CD 


CD 


(9 


CD 


CD 


CD 


CD 


CD 


CD 


(3 


(D 


CD 


CD 


CD 


CD 


CD 


(D 


CD 


CD 


CD 


CD 


CD 


CD 


CD 


CD 


CD 


CD 


CD 


CD 




XL 


XL 


^ 


XL 


XL 


XL 


XL 


i£ 


y: 


^ 


^ 


^ 


m 


i£ 


m 


y: 


^. 


X. 


m 


m 


^L 


m 


y: 


^ 


y: 


XI 


XL 


XL 


XL 


—> 






c 

3 


CD 


CD 


CD 


CD 


CD 


CD 


CD 


CD 


CD 


CD 


CD 


CD 


CD 


CD 


CD 


CD 


CD 


CD 


CD 


CD 


CD 


CD 


CD 


CD 


CD 


CD 


CD 


CD 


CD 


3 






s 


S 


S 


S 


S 


3 


5 


S 


S 


S 


S 


Z) 


5 


5 


S 


S 


S 


D 


S 


S 


S 


5 


S 


Z) 


5 


S 


S 


S 


S 


c 










Z) 


Z) 




Z) 


_, 




3 


Z) 




Z) 






Z3 


Z) 




Z) 


_, 




3 


Z3 




Z) 


_) 




3 


Z3 




Z) 


_o 

"CD 
T3 

"ci 

> 

TO 

T5 






G 
































































5 5 

£ > 


CO 


Q 


Q 


q 


Q 


O 
CD 


CD 


Q 


Q 


O) 


Q 


o 

CM 


q 


Q 


Q 


r-. 


Q 


O 

o 


CO 


Q 


a 


,- 


o 


o 

CM 


r- 


Q 


Q 


CO 


Q 






iri 

CN 


Z 


Z 


* 


Z 


CM 
CO 


CN 


Z 


Z 


r^ 


Z 


CD 

in 


d 
CO 


Z 


Z 


h-^ 


Z 


CO 


CN 


Z 


z 


CO 


z 


in 


CN 


Z 


Z 


CM 
CO 


Z 


a) 


















c 












c 












c 












c 












"to 

c 




>. 
























>i 












>i 












>i 














o> 


o 

E 


a. 
o 


CJ 

c 
N 


01 

c 


oi 
o 

>i 

o 


1> 


o 

E 


aj 
a. 
a. 
o 


c: 
Kl 


ai 

a) 

c 


o 

>. 

o 


01 


c 
o 
E 


a3 
a. 
a. 
o 


Kl 


ai 


(1) 

CJ 

>1 
a) 
o 


a* 


c 
o 

E 


aj 

a 

Q. 
O 


c 
N 


ai 

c 


ai 

a) 
o 


CO 


c 
o 

E 


a. 

O 


N 


01 


"c 
a) 






< 




~c 


O 




D 




"c 


O 




a 




c 


O 




D 




c 


O 




^ 




c 


O 




D 


sz 
o 

M 

E 








< 






H 






< 






1- 






< 






1- 






< 






1- 






< 






H 


















z 












z 












Z 












Z 
















■D 

S J 

- a) 


o 


CD 
O 


CQ 
O 


QQ 
O 


o 


o 


m 
o 


CQ 
O 


CQ 
O 


CQ 
O 


o 


o 


CQ 
O 


CQ 
O 


CQ 
O 


CQ 
O 


O 


o 


CQ 
O 


CQ 
O 


CQ 
O 


CQ 
O 


o 


o 


CQ 

o 


CQ 
O 


CQ 
O 


CQ 
O 


o 


a 


O 


o 


O 


o 


CO 


o 


O 


O 


O 


o 


CO 


O 


O 


O 


o 


o 


CO 


o 


o 


O 


O 


o 


CO 


o 


o 


O 


O 


o 


o 
a) 

3 
"D 

O 






co 


CO 


CO 


to 


to 


to 


CO 


CO 


W 


(0 


(0 


to 


to 


to 


CO 


(O 


(0 


to 


to 


to 


W 


CO 


CO 


CO 


to 


to 


CO 


CO 


CO 






■D 


o 


O 


o 


O 


o 


o 


o 


O 


o 


O 


o 


o 


O 


O 


o 


o 


o 


o 


o 


o 


O 


O 


o 


o 


o 


o 


O 


O 


o 


o 




CM 


CM 


CM 


CM 


CM 


CM 


CM 


CM 


CM 


CM 


CM 


CM 


CM 


CM 


CM 


CM 


CM 


CM 


CM 


CM 


CM 


CM 


CM 


CM 


CM 


CM 


CM 


CM 


CM 
































































E 










?^ 














?^ 


?^ 










?^ 


?^ 


























CO 




Ci 


C! 


£2 


q 


q 


0! 


QJ 


CJ 


ej 


^ 


^ 


m 


CJ 


CJ 


ej 


£^ 


Q 


£1 


£2 


£2 


£2 


£2 


£2 


£2 


£2 


£2 


£2 


£2 


£2 


O) 


p 




V) 


m 


m 


in 


in 


in 


m 


in 


in 


in 


in 


in 


in 


m 


in 


in 


in 


m 


in 


m 


m 


m 


m 


m 


m 


in 


in 


in 


m 


m 








o 


o 


o 


o 


o 


a 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


a 


a 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


CD 
> 

TO 






m 


m 


in 


in 


in 


m 


CD 


CD 


CD 


<D 


<D 


CD 


CD 


CD 


CD 


CD 


CD 


CD 


CD 


CD 


CD 


CD 


CD 


CD 


in 


m 


m 


m 


m 


S) 


m 


m 


m 


m 


m 


m 


CO 


CO 


CO 


CO 


CO 


CO 


CO 


CO 


CO 


CO 


CO 


CO 


CO 


CO 


CO 


CO 


CO 


CO 


a> 


O) 


CD 


CD 


CD 


Q. 


"co 




c 


CM 


CM 


CM 


CM 


CM 


CM 


CM 


CM 


CM 


CM 


CM 


CM 


CM 


CM 


CM 


CM 


CN 


CM 


CM 


CM 


CM 


CM 


CM 


CM 


CM 


CM 


CM 


CM 


CM 




■D 








■* 


■* 












"* 


^ 


^ 








■* 


■* 


^ 










■* 


■* 


^ 








■* 


■* 




a) 




(fl 


o 


o 


O 


o 


o 


O 


o 


o 


o 


O 


O 


o 


o 


o 


o 


O 


O 


o 


o 


O 


o 


o 


O 


o 


o 


O 


o 


o 


o 


0) 




(0 


CM 


CM 


CM 


CM 


CM 


CM 


CM 


CM 


CM 


CM 


CM 


CM 


CM 


CM 


CM 


CM 


CM 


CM 


CM 


CM 


CM 


CM 


CM 


CM 


CM 


CM 


CM 


CM 


CM 


sz 






UJ 




1^ 


1^ 












1^ 


1^ 


1^ 








1^ 


1^ 


1^ 










1^ 


1^ 


1^ 








r^ 


r^ 










CO 


CO 


CO 


CO 


CO 


CO 


CO 


CO 


CO 


CO 


CO 


CO 


CO 


CO 


CO 


CO 


CO 


CO 


CO 


CO 


CO 


CO 


CO 


CO 


CO 


CO 


CO 


CO 


CO 


C 
TO 


c 

c 
o 






CM 


CM 


CM 


CN 


CN 


CN 






































m 


m 


m 


m 


m 


D) 


en 


CD 


CD 


O) 


O) 


CD 


CM 


CM 


CN 


CN 


CM 


CN 


CN 


(N 


CN 


CN 


CN 


CN 


CN 


CN 


CN 


CN 


CN 


CM 


CO 


CO 


CO 


CO 


CO 


CO 
(0 






c 


iri 


uri 


iri 


iri 


iri 


iri 


CD 


CD 


CD 


CD 


CD 


CD 


CD 


CD 


CD 


CD 


CD 


CD 


CD 


CD 


CD 


CD 


CD 


CD 


CD 


CD 


CD 


CD 


CD 


"S 






m 


m 


in 


m 


m 


in 


CO 


CO 


CO 


CO 


CO 


CO 


CO 


CO 


CO 


CO 


CO 


CO 


CO 


CO 


CO 


CO 


CO 


CO 


CD 


CD 


CD 


CD 


CD 






CO 


CO 


CO 


CO 


CO 


CO 


CD 


CD 


CD 


CD 


CD 


CO 


CD 


CD 


CD 


CD 


CD 


CD 


CD 


CD 


CD 


CD 


CD 


CD 


CO 


CO 


CO 


CO 


CO 


1 




CD 


CD 


CD 


CD 


CD 


CD 






































CD 


CD 


CD 


CD 


CD 


■D 




o 














CD 


CD 


CD 


CD 


CD 


CD 


CD 


CD 


CD 


CD 


CD 


CD 


CD 


CD 


CD 


CD 


CD 


CD 
















z 


CD 


CD 


CD 


CD 


CD 


CD 


•* 


'J- 


■+ 


-* 


-* 


^1- 


'J- 


'J- 


"tf 


't 


^t 


't 


•? 


*? 


■* 


^F 


■+ 


-* 


CD 


CD 


CD 


CD 


CD 


-23 

TO 

E 

"&3 


o 

3 
T5 




a 


< 


<, 


<, 


< 


< 


< 


< 


< 


<| 


< 


< 


< 


CQ 


CQ 


CQ 


CQ 


CQ 


CO 


o 


o 


O 


", 


», 


O 


< 


< 


< 


<, 


<, 


a> 


Vj. ! 


t 


■* 


^.' 


^.' 


^. 


in 


in 


in 


in 


in 


in 


m 


in 


in 


in 


in 


in 


in 


in 


in 


m 


in 


in 


CD 


CD 


CD 


CD 


CD 


a) 


"D 




a. 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


O 


o 


o 


o 


o 


o 


o 


o 


O 


a 


O 


O 


O 


.55 






o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


O 


o 


o 


o 


o 


o 


o 


o 


o 


o 


O 


O 


O 




CD 

E 




E 


CD 


CD 


CD 


CD 


CD 


CD 


CD 


CD 


CD 


(D 


(D 


CD 


CD 


CD 


CD 


CD 


CD 


CD 


CD 


CD 


CD 


CD 


CD 


CD 


CD 


CD 


CD 


CD 


CD 


3 




« 


z 


z 


z 


z 


z 


z 


z 


z 


z 


z 


z 


z 


z 


z 


z 


z 


z 


z 


Z 


Z 


z 


z 


Z 


Z 


z 


z 


z 


z 


z 




oi 


oi 


cc 


ql 


ql 


cc 


cr: 


ce 


ai 


ce 


ce 


ct 


cc 


cc 


Ol 


ce 


ce 


cc 


cc 


cc 


ce 


cc 


CC 


CC 


Ol 


cc 


Ol 


OL 


OL 


ra 


to 




"D 


XL 


xl 


xl 


sd 


y: 


*: 


^ 


*i 


*L 


*; 


y; 


^ 


^ 


^ 


S 


*L 


sd 


*: 


^ 


^ 


*i 


y; 


•xl 


•XL 


^ 


XL 


XL 


XL 


XL 


> 


a) 




0) 


m 


co 


(0 


to 


to 


to 


to 


CO 


CO 


(0 


(0 


to 


to 


CO 


CO 


(0 


CO 


CO 


CO 


CO 


CO 


CO 


(0 


CO 


CO 


to 


CO 


CO 


CO 








u_ 


co 


co 


(0 


CO 


CO 


to 


CO 


w 


CO 


(0 


(0 


to 


to 


CO 


w 


CO 


CO 


to 


to 


to 


W 


CO 


CO 


CO 


to 


to 


to 


CO 


CO 


—> 


1 E 

£= _1 
































































a 




■* 


■* 








in 


in 


in 


in 


in 


in 


in 


in 


in 


in 


in 


in 


in 


in 


in 


in 


in 


in 


CD 


CD 


CD 


CD 


CD 


o 
m 


01 c 






o 


o 


o 


o 


O 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


O 


o 


O 


O 






o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 









CD 


CD 


CD 


CD 


CD 


CD 


CD 


CD 


CD 


CD 


CD 


CD 


CD 


CD 


CD 


CD 


CD 


CD 


CD 


CD 


CD 


CD 


CD 


CD 


CD 


CD 


CD 


CD 


CD 


■o 






Z 


z 


z 


z 


z 


z 


z 


z 


z 


z 


z 


z 


z 


z 


z 


z 


z 


z 


z 


z 


z 


z 


z 


z 


z 


z 


z 


z 


z 


c 
o 

z 




IB 


CC 


a: 


cc 


CC 


CC 


cc 


cr 


cr 


ai 


ce 


a: 


C£ 


cc 


cc 


Ol 


cc 


ir 


cc 


cc 


cc 


ce 


cc 


cc 


ce 


tr 


cc 


Ol 


Ol 


Ol 


E 


O 


^ 


^ 


xl 


*: 


*: 


XL 


*: 


y: 


*: 


y: 


x. 


*: 


*: 


*1 


*: 


*: 


y: 


X. 


•XL 


•XL 


5C 


:*: 


^ 


•xl 


xi 


y: 


XL 


XL 


XL 


_J 


CO 


CO 


(0 


CO 


CO 


CO 


CO 


CO 


CO 


CO 


CO 


to 


to 


CO 


CO 


(0 


CO 


CO 


to 


to 


CO 


CO 


(0 


CO 


CO 


to 


CO 


CO 


CO 




co 


CO 


(0 


CO 


to 


to 


CO 


w 


w 


(0 


CO 


to 


to 


CO 


w 


(0 


CO 


to 


to 


to 


CO 


CO 


(0 


CO 


to 


to 


CO 


CO 


CO 


II 


5 £ 


£Z 
O 
0) 






























































3 




LU 


LU 


UJ 


LU 


LU 


LU 


LU 


LU 


LU 


UJ 


UJ 


LU 


LU 


LU 


LU 


UJ 


UJ 


LU 


LU 


LU 


LU 


LU 


UJ 


UJ 


LU 


LU 


LU 


LU 


LU 


(0 


X! CD 


Q 


CD 


CD 


CD 


CD 


CD 


CD 


CD 


CD 


CD 


CD 


CD 


CD 


CD 


CD 


CD 


CD 


CD 


CD 


CD 


CD 


CD 


CD 


CD 


CD 


CD 


CD 


CD 


CD 


CD 


CD 


CD ^ 




z 


z 


z 


z 


z 


Z 


z 


z 


z 


z 


z 


Z 


z 


z 


z 


z 


z 


Z 


Z 


Z 


z 


z 


z 


z 


Z 


z 


z 


z 


z 




"O M 


CC 




< 


< 


< 


< 


< 


< 


< 


< 


< 


< 


< 


< 


< 


< 


< 


< 


< 


< 


< 


< 


< 


< 


< 


< 


< 


< 


< 


< 


< 




(D " 




« 


CC 
XL 






OL 


ft 
XL 




01 




y: 


ct 
y: 


ct 
y: 


01 


01 


01 


2 
y: 


01 


ft 
y: 


ft 

y: 








01 


01 


01 
■XL 


01 

XI 


01 
XL 


01 
XL 


01 
XL 


01 
XL 


CO ™ 


i Q 

T3 rs 


II 

_l 
0l 



Final State of the Reservation Report - Training Year 2012 



166 






fas 




a 








m 








<ii 




b 








m 


u> 


> 
_i 


11 


■n 


n 


a) 



(3 



—I 


o 
o 

CM 


o 
o 

CN 


m 
CM 


o 
o 

CM 


o 
o 

CM 


o 
o 

CM 


n 

CN 


o 
o 

CM 


o 
o 

CM 


o 
o 

CM 


o 

CM 


o 

CM 


o 
o 

CM 


o 
CM 


o 
o 

CM 


o 
o 

CM 


o 
CM 


o 
CM 


o 

CD 
CM 


o 

(M 


o 
d 

CM 


o 
o 

CM 


o 

CM 


o 

CD 
CM 


o 

CD 
CN 


o 

CD 

CM 


o 
CM 


o 

CM 


o 

CD 
CM 


o 
CM 


o 

CD 

CM 


o 

CD 
CM 


o 
CM 


o 

CD 

CM 


o 

CD 
CM 


o 

CD 
CM 


o 
CM 


o 
CM 


o 

CD 
CN 


o 
CM 


_l 
Q 


CD 


CO 
O 


CO 

CO 
O 


CD 
CD 


CD 


cn 
co 
o 


CD 
CO 

d 


CD 
CO 
O 


CD 


CO 


CD 
CO 
O 


O 

CO 

o 


CD 
CO 
O 


O 
CD 
O 


CD 


en 
co 


in 

CO 

o 


O 

CO 

o 


CD 
CO 


O 

CD 
O 


CD 


en 
co 

CD 


1^- 

CO 

CD 


CD 

co 

CD 


CD 


c0 

CD 


CD 


CD 
CO 
CD 


CD 
CO 
CD 


O 
CD 
CD 


CD 


CT) 

CO 

CD 


CD 


CD 
CO 
CD 


CD 


en 
co 

CD 


CD 


O 

CO 
CD 


CD 

CO 

CD 


O 
CD 
CD 


c 

3 


(5 

3 




3 


CD 

3 


_l 

CD 

z> 


ZJ 


CD 

Z) 


_l 

CD 

Z) 


CD 

Z) 


CD 

Z) 


_l 
CD 

z> 


CD 

Z) 


CD 

Z) 


CD 

Z3 


CD 

Z) 


CD 

Z) 


CD 

Z) 


CD 

Z) 


_l 
CD 

z> 


CD 

3 


CD 

3 


_l 

CD 

3 


CD 

3 


CD 

3 


_l 

CD 

3 


CD 

3 


CD 

3 


CD 

3 


CD 

3 


_l 

CD 

3 


CD 

3 


CD 

3 


_l 

CD 

3 


CD 

3 


CD 

3 


_l 

CD 

3 


CD 

3 


_l 

CD 

3 


CD 

3 


CD 

3 


_l 

CD 

3 


re 

3 

o 


3 


- 


3 


- 


3 


- 


3 


- 


Z) 


- 


Z) 


Z) 


- 


Z) 


Z) 


- 


Z) 


3 


- 


3 


3 


- 


3 


- 


3 


3 


3 


3 


-> 


3 


3 


- 


3 


- 


3 


^ 


3 


3 


- 


3 


o> re 
k: > 


Q 

Z 


CM 


Q 

2 


CD 
CO 


Q 

z 


CN 


□ 

Z 


CD 


Q 

Z 


oq 


Q 

Z 


Q 

z 




Q 

Z 


a 

z 


CO 


a 

z 


Q 

Z 


1^- 
co 


a 

z 


□ 

Z 


CM 


Q 

Z 


m 

CO 


a 

z 


a 

z 


a 

z 


a 

z 


to 


a 

z 


Q 

Z 


CM 


Q 

Z 


CO 


□ 

Z 


en 

CO 
CD 


a 

z 


a 
z 


CO 
CO 


a 

z 


0) 

>. 
re 
C 
< 


O 

E 
~E 
< 


a; 

Q. 
Q. 

o 

Q 


to 


a 
N 


>. 

c 

o 

E 

< 


a? 

Q. 
Q. 

o 

o 


■a 

_l 


a 

a 

N 


d 

o 
E 
"E 
< 


o 

O 


to 


c 
c 


o 

K| 


a 

aj 
o 
>. 

Ui 

o 

z 


a 
o 
E 
~E 
< 


Q. 

o 

a 


to 




o 

N 


c 

o 
>. 

o 

z 


cz 
O 

E 
"E 
< 


Q. 
Q. 

o 

o 


T3 


cz 


c 

o 

E 
"cz 

< 


Q. 
Q. 
O 

O 




c 

CO 

1/) 

CD 

c 

ZJ 

1- 


cz 
N 


c 

a? 
o 

>. 

u> 
o 

z 


CZ 

O 

E 
"E 
< 


CL 
CL 

o 

O 




o 
cz 
Kl 


cz 
O 

E 
"E 
< 


a. 
q. 
o 
O 


a> 

_i 


c 

CO 

"K 

D) 

Z3 
1- 


o 

cz 
N 


cz 

Q> 
o 

>. 

U) 
O 

z 


c 

= O 

S S 
u 


I- 

LL 

D 

LL 


F 

LL 

a 

LL 


1- 
LL 
D 

LL 


1- 
_i 

LL 
Q 

—I 
LL 


\- 

LL 
Q 

LL 


\- 

LL 

D 

LL 


1- 
_l 
LL 
Q 
—I 
LL 


1- 

LL 
D 

LL 


£ 

o 

i- 


_i 

O 

1- 


o 
(- 


O 

1- 


O 

t- 


Q 
O 

z 
F 

LU 


O 

l- 


o 

F 


o 


_l 
O 


o 

F 


a 
o 

z 
\- 

LU 


F 

_i 

LL 

Q 

_i 

LL 


F 

LL 
D 

LL 


1- 
LL 

Q 

LL 


F 

_! 
LL 
D 
—I 
LL 


o 

F 


£ 

o 

i- 


i 

o 

F 


£ 

o 

F 


_i 

iS 

O 

F 


a 
o 

z 
p 

LU 


I- 

LL 
Q 

LL 


F 

_i 

LL 

Q 

_i 

LL 


F 
LL 
D 

LL 


1- 

LL 

Q 

LL 


_i 

? 

O 

F 


o 

F 


_i 

O 

1- 


£ 
o 

F 


£ 

o 

F 


a 
o 

X 

F 

LU 


O 

|2 


O 

CM 
O 

CD 

if) 


O 
CM 
O 

co 

3 

co 


O 
<M 
O 
CD 

3 

co 


O 
CN 
O 
CD 

3 

CO 


O 
CM 
O 
CD 

3 

CO 


O 
CM 
O 
CD 

3 


O 
CM 
O 
CD 

3 

CO 


O 
CM 
O 
CD 

3 

CO 


o 

(M 
O 

to 

3 

(/) 


o 

CM 
O 
CD 

3 

CO 


o 

CM 
O 
CD 

3 

CO 


o 

(M 
O 

to 

3 

m 


o 

CM 
O 
CD 

3 

CO 


O 

CO 
CO 

CO 

3 

CO 


o 

(M 
O 

CD 

3 

if) 


o 

CM 
O 
CD 

3 

CO 


o 

CM 
O 
CD 

3 

CO 


c- 

CM 
O 
CD 

3 

CO 


o 

CM 

o 

CD 

3 

CO 


O 

CO 

CO 
CO 

3 

if) 


o 

CM 
O 
CD 

3 

CO 


O 
CM 
O 
CD 

3 

CO 


O 

(M 
O 
CD 

3 

if) 


O 
CM 
O 
CD 

3 

CO 


o 

CM 

o 

CD 

3 

CO 


o 

CM 
O 

CD 

3 

if) 


o 

CM 

o 

CD 

3 

CO 


O 
CM 

o 

CD 

3 

CO 


c- 

CN 
O 
CD 

3 

CO 


O 

CO 
CO 
CO 

3 

CO 


O 

o 

CD 

3 

CO 


o 

CM 
O 
CD 

3 

CO 


O 
CM 
O 
CD 

3 

CO 


O 

CM 
O 

CD 

3 

if) 


o 

CM 
O 
CD 

3 

CO 


o 

CM 

o 

CD 

3 

CO 


o 

CM 
O 
CD 

3 

if) 


o 

CM 

o 

CD 

3 

CO 


o 

CM 

o 

CD 

3 

CO 


C- 

CO 
CO 
00 

3 

CO 


■D 

0> * 

W 


o 

CD 

c^ 

m 
o 


o 
to 

o 


o 

EiJ 

CD 

£i 

m 
o 


o 

CD 

in 
o 


o 

CD 
lO 

o 


o 

CD 

m 
o 


o 

to 

in 
o 


o 

CD 

m 
o 


o 

CD 

c^ 

in 
o 


o 

Ci 

CD 

Ci 

in 
o 


o 

CD 

m 
o 


o 

CD 

c^ 

in 
o 


o 

CD 

m 
o 


o 

CD 

m 
o 


o 

CD 

in 
o 


o 
E^ 

CD 

E^ 
m 
o 


o 
CJ 

CD 

E^ 
m 
o 


o 

CD 

in 
o 


o 
E^ 

CD 

E^ 
in 
o 


o 

CJ 

CD 

C^ 
in 
o 


o 
E^ 

CD 

E^ 
m 
o 


o 
CJ 

CD 

E^ 
m 
o 


o 

c^ 

CD 
£1 

in 
o 


o 

Ci 

CD 

Ci 

m 
o 


o 
CJ 

CD 

E^ 
in 
o 


O 

CD 

in 
o 


CD 

E^ 

CD 

E^ 
m 
o 


o 

CD 

E^ 
m 
o 


o 

Ci 

CD 

E^ 

tn 
o 


o 

CD 

Ei! 
m 
o 


o 

C^ 

CD 

E^ 
in 
o 


o 
CM 
CD 

ci 

in 
o 


o 
E^ 

CD 

E^ 
m 
o 


o 

CD 

m 
o 


o 
g 

CD 

in 
o 


o 

CD 

E^ 

«5 
o 


o 
to 

c^ 

in 
o 


o 
E^ 

CD 

E^ 
m 
o 


o 
CJ 

CD 

Ei! 
in 
o 


o 

0! 

CD 

m 
o 


c 
re 

UJ 


co 
co 

CM 

o 

CM 

co 


CO 
CO 
CM 

^1- 
o 

CM 
1^- 

co 


CO 
CO 
CM 

^r 

o 

CN 
1^- 
CO 


CO 

CO 
CN 

o 

CM 
fO 


CO 
CO 
CN 
^1- 
O 
CM 
1^- 
CO 


CO 
CO 
CM 

^f 

o 

CN 
1^- 
CO 


CO 
CO 
CN 

^i- 
o 

CM 

1^- 


CO 
CO 
CM 

O 
CM 

CO 


CO 
CO 

CM 

o 

CM 
1^- 

co 


CO 
CO 
CM 

^i- 
o 

CM 

1^- 


CO 
CO 
CM 

^f 

o 

CM 
1^- 
CO 


CO 
CO 
CM 

o 

CM 
1^- 

co 


CO 
CO 
CM 

^i- 
o 

CM 

1^- 


CO 
CO 
CM 

^f 

o 

CM 
1^- 
CO 


CO 
CO 
CM 

o 

(M 
1^- 

co 


CO 
CO 
CM 

o 

CM 


CO 
CO 
CM 

^f 

o 

CM 
1^- 
CO 


CO 
CO 
CM 

o 

CM 

co 


CO 
CO 
CM 

o 

CM 
CO 


CO 
CO 
CM 

o 

(N 
1^- 

co 


CO 

o 

CM 

o 

CM 

co 


CO 

o 

CM 

^f 

o 

CM 
1^- 


CO 

o 

CM 

o 

CM 
1^- 

co 


CO 

o 

CM 

^1- 
O 
CM 

1^- 

co 


CO 

o 

CM 

^f 

o 

CN 

1^- 
co 


CO 

o 

CM 

o 

CM 
1^- 

co 


CO 
CD 
CM 

^1- 
o 

CM 

1^- 
co 


CO 

o 

CM 

^f 

o 

CN 
1^- 
CO 


CO 

o 

CM 

o 

CM 

co 


CO 

o 

CM 

o 

CM 

co 


CD 

in 
<b 
o 

CM 
1^- 

co 


CD 

in 

CD 

o 

CM 

i^- 
co 


in 

CD 

o 

CM 

rv. 

CO 


CD 

in 

CD 

1^- 
o 

CM 

1^- 

co 


CD 

in 

CD 

o 

CM 

i^- 
co 


CD 

in 
cb 
o 

CM 

1^- 
co 


CD 

in 
cb 
i^- 
o 

CM 

i^- 
co 


CD 

m 
cb 
o 

CM 

i^- 
co 


CD 
in 
cb 
i^- 
o 

CM 

1^- 
co 


CD 

in 
cb 
o 

CM 

r*- 
co 


£ 

o 

z 


CO 
CM 
CO 

'd- 
co 

en 

CD 

'd- 


CO 
CM 
CO 

*d- 
ro 

'.r> 

to 
-d- 


CO 
CN 

'3D 

-d- 

co 
en 

CD 

*d" 


CO 
CM 
00 

'd- 
co 
to 

CD 

■d- 


CO 

CM 

CO 

-d" 
co 

(D 
CD 

-d- 


CO 
CM 
CO 

-d- 

co 
en 

CD 


CO 
CM 
CO 

'd- 
co 
to 

CD 

'd- 


CO 

CM 

CO 

-d" 
CO 

tn 

CD 

-d- 


CO 
(M 
CO 
CO 

to 

CD 

'd- 


CO 
CM 
CO 

*d- 
co 
to 

CD 

^d- 


CO 
CM 
CO 

-d- 

co 
en 

CD 

-d- 


CO 
CM 
CO 
■* 
CO 
SO 

CD 

'd- 


CO 
CM 

CO 

-d- 
co 
tn 

CD 

*d- 


CO 
CM 
CO 

-d- 

co 
en 

CD 

*d- 


CO 
CM 
CO 

'd- 

CO 

<n 

CD 

'd- 


CO 
(M 
CO 

*d- 
co 
en 

CD 


CO 
CN 
CO 

*d- 

co 
en 

CD 


CO 
CM 
CO 

'd- 
co 

CO 
CD 


CO 
CM 
CO 

-d- 
co 

'.<r> 

to 
*d- 


CO 
(M 
CO 

'd- 
co 
tn 

CD 

'd- 


m 

O) 

in 
m 

CO 
CO 

CD 


in 
en 
uri 
m 

CO 

en 

CD 

-d- 


in 

O) 

in 
m 

CO 

tn 

CD 

'd- 


m 
a> 
iri 
m 

CO 
CO 

CD 


in 
en 
iri 
m 

CO 

en 

CD 

-d- 


in 

O) 

iri 

it) 

CO 

<o 

CD 

'd- 


m 

O) 

iri 
m 

CO 

en 

CD 

=d- 


in 
en 
iri 
m 

CO 

en 

CD 

-d- 


in 
en 
iri 
m 

CO 
CO 

CD 

*d- 


in 
en 
iri 
m 

CO 

en 

CD 


in 

CD 
CO 
CD 


in 

CD 
CO 
CD 

"3- 


in 

CD 
CO 
CD 

■3- 


in 

CD 
CO 
CD 


in 

CD 
CO 
CD 

"3- 


in 

CD 
CO 
CD 


in 

CD 
CO 
CD 


in 

CD 
CO 
CD 

"3- 


in 

CD 
CO 
CD 

-d- 


in 

CD 
CO 
CD 


Q 

Q. 

E 
re 
w 

a> 
LL 


< 

LL 

O 
O 

CD 
z 
a: 


< 

LL 

o 
o 

cd 
z 
cz 
•z 

y 


< 

LL 

O 
O 
CD 

z 

CZ 

X. 

y 


< 

LL 
O 

o 

O 
z 
a: 

>- 

_i 


p 

LL 

O 
O 

Z 


Q 

LL 

O 

O 

CD 

z 


Q 

LL 

o 
o 

CD 

z 
q: 

>- 

_i 


D 

LL 

O 
O 

CD 

z 
cz 


< 

Z) 

o 
o 
CD 

Z 
(Z 


< 

Z> 

o 
o 

CD 

z 

(Z 

y 

_! 


< 

Z) 

o 
o 
CD 

z 
cz 
iz 


< 

Z) 

o 
o 
CD 

Z 
CZ 

> 


< 

Z) 

o 
o 
CD 
Z 
CZ 
)Z 


< 

Z) 

o 
o 
CD 

z 
cz 
iz 


O 
Z) 

o 
o 
CD 

z 
cz 

> 


a 

Z) 

o 
o 
CD 

z 
cz 

)Z 


a 

Z) 

o 
o 
CD 

z 
cz 

iZ 


O 

3 

o 

o 
CD 

z 
cz 

)Z 

_i 


Q 

3 

o 
o 
CD 

z 
cz 

)Z 

y 


Q 

3 

o 
o 
CD 

z 
cz 

y 


< 

LL 
CM 
O 
O 

CD 
z 
cz 

>- 

_l 


< 

LL 
CM 
O 
O 
CD 

z 
cz 
yn 

y 


< 

LL 

CM 
O 

o 
CD 
z 
cz 

y 


< 

LL 
CM 
O 
O 

CD 

z 
cz 
^z 

y 

_! 


< 

3 

CM 
O 
O 

CD 
Z 
CZ 
iZ 

y 


< 

3 

CM 
O 

o 
CD 

Z 
CZ 

y 


< 

3 

CM 
CD 
O 

CD 

z 
cz 

)Z 

y 


< 

3 

CM 
O 
O 

CD 
Z 
CZ 
iZ 

y 


< 

3 

CM 
O 
O 

CD 

z 
cz 

)Z 

y 

_i 


< 

3 

CM 
O 
O 

CD 
Z 
CZ 
)Z 

y 


< 

LL 

CO 

o 
o 

CD 
z 
cz 

y 


< 

LL 
CO 

o 
o 
CD 

z 
cz 
^z 

y 

_l 


< 

LL 
CO 
O 
CD 
CD 

z 
cz 
ir 

>■ 


< 
LL 

CO 

o 
o 
CD 
z 
cz 
^z 
y 


< 

3 

CO 

o 
o 

CD 
Z 
CZ 
)Z 

y 

_i 


< 

3 

CO 

o 
o 
CD 

z 

CZ 

iZ 

y 


< 

3 

CO 

o 
o 


Z 
CZ 

1Z 

y 

_i 


< 

3 

CO 

o 
o 
CD 
Z 
CZ 
)Z 

y 


< 

3 

CO 

o 
o 
CD 

z 

CZ 
iZ 

y 


< 

3 

CO 

o 
o 

CD 
Z 
CZ 

z 
y 

_i 


Q 

C 

o 

"S 
u 

o 

_l 


o 
o 
CD 

CZ 


o 
o 

CD 
z 
cz 
)Z 
y 


o 
o 
CD 

z 
cz 
z 
y 


o 
o 

(J 

Z 

>- 

_l 


o 
o 

(J 

Z 


o 
o 
CD 

Z 

> 


o 
o 
CD 

z 
q: 

>- 

_i 


o 
o 
CD 

z 
cz 

)Z 


o 
o 

CD 

z 

(Z 


O 
O 

CD 

z 

(Z 

>- 

_l 


o 
o 
CD 

z 
cz 

>- 


o 
o 

CD 

z 
cz 

> 


o 
o 
CD 

z 
cz 

)Z 

> 


o 
o 
CD 

z 
cz 
iz 

> 


o 
o 
CD 

z 
cz 

> 


o 
o 
CD 

z 
cz 

)Z 

> 


o 
o 
CD 

z 
cz 


o 
o 

CD 

z 
cz 

)Z 

F 
_i 


o 
o 
CD 

z 
cz 

)Z 

y 


o 
o 
CD 

z 
cz 

y 


CM 
O 
O 

CD 

z 
cz 

)Z 

y 

_i 


CM 
O 
O 

CD 

z 

CZ 

iZ 

y 


CM 
O 

o 
CD 

z 
cz 

)Z 

y 


CM 
O 
O 

CD 

z 

(Z 

*z 

y 

_i 


CM 
O 
O 

CD 

z 
cz 

y 


CM 
O 

o 
CD 

z 
cz 

y 


CM 
O 
CD 

CD 

z 
cz 

)Z 

y 


CM 
O 
O 

CD 

z 
cz 
X. 

y 


CM 
O 
O 

CD 

z 
cz 

)Z 

y 

_i 


CM 
O 
CD 

CD 

z 
cz 

)Z 

y 


CO 

o 
o 
CD 

Z 
CZ 

*z 

y 


CO 

o 
o 

CD 

Z 
(Z 

*z 

y 

_i 


CO 

o 
o 
CD 
Z 
CZ 
)Z 

y 


CO 

o 
o 
CD 

Z 
CZ 

iZ 

y 


CO 

o 
o 

CD 
Z 
CZ 
)Z 

y 

_i 


CO 

o 
o 
CD 

Z 
CZ 

iZ 

y 


CO 

o 
o 
CD 

Z 
CZ 

X. 

y 

_i 


CO 

o 

CD 

CD 

z 
cz 

)Z 

y 


CO 

o 
o 
CD 
Z 
CZ 
iZ 

y 


CO 

o 
o 

CD 

Z 
CZ 

)Z 

y 

_i 


a 
in 


LU 
(5 

z 

< 

cz 


LU 
CD 

z 
< 

CZ 
Z 


lu 
CD 
z 
< 

CZ 
Z 


LU 

o 
z 
< 
en 


in 

z 
< 


LU 
CD 

z 
< 


LU 

CD 

z 
< 

en 


LU 
CD 

z 
< 
cz 
iz 


LU 
CD 

z 
< 
cz 


LU 
CD 

z 
< 

en 


LU 
CD 

z 
< 
cz 

iZ 


LU 
CD 

z 
< 
cz 


LU 
CD 

z 
< 
cz 


LU 
CD 

z 
< 

cz 

iZ 


LU 

CD 

Z 
< 
CZ 


LU 
CD 

z 
< 
cz 
iz 


LU 
CD 
Z 
< 

CZ 


LU 

CD 

z 
< 
cz 

)Z 


LU 
CD 

z 
< 
cz 


LU 
CD 

z 
< 
cz 


LU 
CD 

z 
< 

cz 

)Z 


LU 
CD 

z 
< 
cz 
id 


LU 
CD 

z 
< 
cz 


LU 
CD 

z 
< 

cz 
^z 


LU 
CD 

z 
< 
cz 


LU 
CD 

z 
< 
cz 


LU 
CD 

z 
< 
cz 
tz 


LU 
CD 

z 
< 

cz 


LU 

CD 

z 
< 

cz 


LU 
CD 

z 
< 
cz 
tz 


LU 
CD 

z 
< 
cz 


LU 
CD 

z 
< 

cz 


LU 
CD 

z 
< 
cz 
iZ 


LU 
CD 

z 
< 
cz 


LU 
CD 

z 
< 

cz 


LU 
CD 

z 
< 
cz 

"Z 


LU 
CD 

z 
< 
cz 

1Z 


LU 
CD 

z 
< 
cz 
•z 


LU 
CD 

z 
< 

cz 


LU 

CD 

z 
< 

cz 

z 



Final State of the Reservation Report - Training Year 2012 



167 






—I 
a: 


o 


o 


O 


o 


o 


o 


o 


o 


o 


o 


if) 






o 

CN 


o 

CM 


CN 


o 

CN 


CD 
CN 


o 

CN 


CN 


CN 


CD 
CN 


tN 


^ 




























Q) 




























O 

M 
CD 




























_i 
a 


CD 




m 
co 
o 


CD 


w 


00 


m 

CO 

o 


O 
CO 


CD 
00 


O 

<D 






£ 




O 


o 


O 




o 


CD 


O 


CJ 


O 


























































"1 






w 


_l 




_i 


_l 




_l 


_i 




_l 




T3 






c 


CD 


CD 


CD 


CD 


CD 


CD 


CD 


CD 


CD 


CD 


O 






3 


3 


3 


3 


3 


3 


3 


3 


3 


3 


3 


e 

I 
































a> 






















a) 






ip 






























3 


















3 








« 






















CD 






D 






















sz 






o 






















CD 
CD 




























JZ 




























p 






- a> 






















II 






3 3 


Q 


CD 


m 


CD 


Q 


o 


CD 


CO 


in 


Q 


—) 






E > 


^ 


iri 


cn 


CO 


Z 


CD 


iri 


o 


^ 


Z 


d 
o 
















































_c 


"(D 






a> 


o 


io 


■a 


O 


c 

o 


Q> 


■a 




o 


o 
>. 

o 


"CD 






15 


E 


Q. 




c 


E 


Q. 




O) 


c 


> 






E 




o 




N 




O 




c 


N 


_CD 
"CD 






< 


< 


O 






< 


O 




3 

1- 




























z 


T3 
































C 
O -D 


1- 


h- 


1- 


1- 












D 
O 

z 
\- 

LU 


JZ 






- O 

If 


_l 

LL 

o 

_l 

LL 


LL 

a 

LL 


_i 

LL 
□ 

_l 
LL 


LL 

a 

_i 

LL 


O 

h- 


O 

1- 


i 

o 

H 


o 
h- 


o 






u 




















c 




























a) 






■a 


























£ 


O 


O 


O 


O 


o 


o 


o 


o 


o 


o 


c 






CM 


(N 


CN 


CN 


CN 


CN 


CN 


CM 


CN 


(O 









US 


O 


O 


O 


O 


O 


O 


o 


o 


o 


CO 








S 


CD 


CD 


to 


CD 


CD 


CD 


CD 


CD 


CD 


CO 


CD 






g 


g 


g 


5 


g 


5 


g 


g 


g 


g 








"5! 


W 


CO 


CO 


CO 


CO 


CO 


CO 


CO 


CO 


CO 


E 


























— 




























o 
























































CD 






"D 






















3 






0) • 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 








C! 


Q 


C! 


Q 


Qi 


C! 


^ 


Qi 


C! 


^ 


i_ 






CD 


CD 


to 


CD 


CD 


CD 


CD 


CD 


CD 


CD 


o 






£y 


e 


C< 


c^ 


^ 


Q 


C! 


S3 


c^ 


c^ 








« 


in 


IT) 


m 


in 


m 


in 


in 


m 


in 


in 


1 








o 


O 


o 


o 


o 


o 


o 


o 


o 


o 


















































C 






D) 


yj 


to 


(O 


CD 


CD 


CD 


CD 


CD 


CD 


CD 


't 






c 






















o 




























a. 






» 


c- 


o 


o 


o 


o 


c- 


o 


o 


o 


O 


E 






cfl 


CM 


CN 


CN 


CN 


CN 


CN 


CN 


CN 


CN 


tN 








LU 




N- 






1^- 






1^- 




N- 


a) 








CO 


CO 


CO 


CO 


CO 


CO 


CO 


CO 


CO 


CO 


C 
CD 


d 




























a> 


<n 


O) 


CT> 


O) 


a> 


CD 


O) 


O) 


U) 


_c 


o 






i^- 


i^- 


1^- 


N- 


1^- 


i^- 


N- 


1^- 


N- 


1^- 


en 
in 


CD 




£ 


CD 


<D 


CD 


CD 


CD 


CD 


CD 


CD 


cc 


CD 




CO 


CO 


CO 


CO 


CO 


CO 


CO 


CO 


CO 


CO 


> 




Q 


CD 


CD 


CD 


CD 


CD 


CD 


CD 


CD 


CD 


CD 


-Q 




z 


CD 


CD 


to 


CD 


CD 


CD 


CD 


CD 


CD 


CD 


-2 


i§ 






*d- 


tT 


TT 


■3- 


^T 


T 


*d- 


*d- 


*d- 


■>d- 


"I 

£ 
"tn 


T3 




a 


< 


< 


< 


< 


< 


< 


< 


< 


< 


< 








LL 


LL 


LL 


LL 


3 


3 


3 


3 


3 


3 


CD 








^f- 


't 


^ 


** 


■* 


*3- 


'd- 


-d- 


*d- 


■* 




c 




"q. 


O 


O 


O 


O 


o 


O 


o 


o 


o 


o 








E 

(0 


O 


CD 


o 


O 


o 


O 


o 


o 


o 


o 


Z5 









(5 


Q 





CD 


CD 


CD 


CD 


CD 


CD 


o 




z 


z 


z 


Z 


Z 


Z 


Z 


Z 


Z 


Z 


CD 
> 








LL" 


tn 


en 


a: 


zr 


££. 


QL 


en 


en 


tn 


CD 






^ 


^ 


^ 


^ 


^ 


^ 


k: 


^ 


^ 


^ 


1 




"ai 


F 


> 


> 


>- 


>- 


>- 


>- 


>- 


>- 


>- 


II 




il- 


_i 


- 1 


_i 


_i 




_i 


_i 




_i 




-3 


o 


1 






























ea 


■3- 


'd- 


■*r 


■* 


-d- 


^a- 


■* 


-3- 


■sr 


-d- 


CD 


c 




o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


3 


.O 


c 


o 


O 


o 


o 


o 


o 


o 


o 


o 


O 


"aS 


TJ 


o 


CD 


CD 





CD 


CD 


CD 


CD 


CD 


CD 


CD 


T3 


T3 
B 


"o jj 




^ 


Z 


Z 


z 


z 


z 


z 


z 


z 


z 


C 


1 1 

cu .E 


o 

_l 


cc 


££ 


Cn 


en 


OL 


en 


en 


en 


en 


en 


o 


^ 


i£ 


S£ 


^ 


^L 


^ 


x. 


x. 


^ 


m 


~z_ 


ID 

E 


Q - 1 
-a D) 


V 


> 


> 


>■ 


> 


> 


> 


> 


> 


> 






_l 




_i 


_i 




_i 


_i 




_i 




II 


























d 


U) 


o .E 














































CD 


£ E 




LU 


LU 


LU 


LU 


LU 


LU 


LU 


LU 


LU 


LU 


jn 


W 


1 s. 


a 


CD 








CD 


CD 


CD 


CD 


CD 


CD 


CD 


a) 


T3 


s g- 




z 


2 


z 


z 


z 


z 


z 


z 


z 


z 




C 


ii Qi 




< 


< 


< 


< 


< 


< 


< 


< 


< 


< 


in | 
o u 


CD 


_i n 

a _i 

^ Of 


V) 


Cl" 


LY 
^ 


en 


QL 
^ 






en 


en 






CD 

=5 

CD 
























Z »- 


(M «3 



i^i'na/ 5tate of the Reservation Report - Training Year 2012 



168 




a O 

■o -a 



a. 





o 


o 


O 


o 


o 


o 


o 


O 


o 


o 


o 


o 


O 


o 


o 


o 


o 


o 


o 


o 








d 

CN 


ci 

(N 


CM 


ci 

CM 


CM 


ci 

CM 


ci 

CM 


CM 


CM 


ci 

CM 


ci 


ci 

CM 


CM 


ci 

CM 


CM 


ci 

(M 


o 

CM 


CM 


CM 


ci 

(M 


T3 

£Z 
TO 

3 








C ll 


CD 


CD 




CD 


O 


CD 


CD 




o 


CD 


d) 


CD 


CM 


CD 


O 


CD 


CD 




O 


CD 








Q 


00 




CO 


CD 


c0 


"* 


CO 


00 


CO 


CO 


(D 


CO 


CO 


CO 


CO 


(0 








m 


d 




ci 


Ci 


Ci 




ci 


CJ 


<D 


6 


ci 






ci 


Ci 




Ci 


c» 


ci 


ci 


> 








ifi 


_, 


_l 


_i 


_i 


_, 


_, 


_l 


_i 


_l 


_, 


_l 


_l 


_l 


_, 


_, 


_l 


_l 


_l 


_, 


_l 








c 


CD 


CD 


CD 


CD 


CD 


C5 


o 


O 


O 


C5 


CD 


CD 


CD 


CD 


CD 


CD 


CD 


CD 


CD 


CD 


O 








3 


3 


3 


3 


3 


3 


D 


Z) 


Z) 


z> 


D 


Z) 


Z) 


Z) 


Z) 


Z) 


Z) 


ZJ 


3 


3 


3 


CO 
T3 

CJ 

CD 










3 












































-J 


3 


3 


-» 


3 


D 


Z) 


Z) 


3 


-> 


-» 


Z3 


Z) 


-> 


D 


Z) 


Z) 


3 


3 


-> 


T3 
























































a 










































O 

to 

to 


















































a 


V 










































S 






3 
<a 


3 


ro 


a 


a 


o 


Q 


a 


Q 


Q 


Q 


00 


h-. 


Q 


Q 




Q 


Q 


Q 


Q 


a 


CD 


CD 






(d 


00 


z 


z 




Z 


z 


z 


z 


Z 


CN 




Z 


Z 


CO 


Z 


Z 


Z 


Z 


z 


CO 


■& 






cc 


> 










































TO 

c 

to 

CD 
































































































^Z 


















c 




















c 












h- 












>^ 








>1 




















>, 










II 








(0 


ai 


o 

E 


T3 




o 
o 


o 

E 


aj 


T3 






a) 


o 

E 


T3 


u 


(D 
O 

o 


a 
o 
E 


cu 

a. 

Q. 


■a 


CD 

"5i 
en 


c 


- 3 

Z3 








c 


O 






N 




o 




c 


N 


O 






N 




O 




c 


N 










< 


O 


< 






< 


o 




3 

F 




o 


< 






< 


O 




3 




£Z 
O 


















Z 




















Z 












TO 

TO 
> 


















































c 
o 


■D 


h 


hj 


!- 


hj 


Q 


X 
1- 
LLI 
2 


_J 


_l 


_l 


_i 


• 


hj 


Hj 


H 


l-j 


Q 


X 
1- 
lU 
2 


_i 


_l 


_i 


_j 


_i 


to 






o 

■0 

Ul 


O 

x: 

S 


Q 


LL 

a 

_i 

LL 


LL 

Q 

_l 

LL. 


LL 
Q 

_i 

LL 


< 

h- 
o 
h 


< 

1- 
o 

1- 


< 

o 


< 

i- 
O 

\- 


< 

1- 
O 

1- 


LL 
Q 
_l 
LL 


LL 
Q 

_i 

LL 


LL 

Q 

_l 

LL 


LL 
Q 

LL 


< 

1- 
O 

1- 


< 

1- 

O 


< 

1- 
O 

1- 


< 

\- 
O 
f- 


< 

1- 
O 

1- 


CD 

^Z 

£Z 
T3 

a 

c 

CD 








O 
















































O 


O 


O 


O 


O 


o 


o 


o 


o 


o 


O 


O 


O 


O 


o 


o 


o 


o 


o 


o 








CN 


CM 


CN 


CN 


CO 


CM 


CM 


CM 


CM 


CM 


CM 


CM 


CM 


CM 


CO 


CM 


CM 


CM 


CM 


CM 








« 


O 


O 


O 


O 


CO 


o 


o 


O 


O 


O 


O 


O 


O 


O 


CO 


O 


O 


O 


O 


O 








s 


CD 


CD 


CD 


CD 


00 


CD 


CD 


CD 


CD 


CD 


CD 


CD 


CD 


CD 


00 


CD 


CD 


CD 


CD 


CD 










g 


<i 


1 


5 


g 


g 


5 


5 


5 


g 


5 


5 


5 


g 


g 


5 


5 


5 


g 


g 


o 








in 


co 


to 


CO 


CO 


CO 


CO 


to 


CO 


CO 


CO 


(0 


CO 


CO 


CO 


CO 


to 


CO 


CO 


CO 


to 










1- 










































(0 

E 




















































T3 










































Q 






* 


_u 


O 


O 


o 


o 


o 


o 


o 


o 


o 


o 


O 


O 


o 


o 


o 


O 


o 


o 


o 


O 








a 


CM 


(M 


CM 


CM 


CM 


CM 


CM 


CM 


CM 


CM 


(M 


CM 


CM 


CM 


CM 


(M 


CM 


CM 


CM 


(M 


CD 

3 






ro 


E 

(0 


Lfl 


in 


LO 


LO 


Lfl 


LO 


in 


un 


LO 


un 


in 


un 


m 


m 


m 


in 


un 


un 


LO 


in 






a 


C! 


CJ 


CJ 


C! 


O 


a 


C! 


C! 


C! 


C! 


e 


CJ 


£! 


C! 


a 


C! 


CJ 


C! 


C! 


a 








CO 


m 


m 


m 


m 


CO 


m 


m 


m 


lO 


m 


m 


m 


m 


m 


m 


T) 


m 


m 


m 


m 


o 

£ 

£Z 










o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


O 


o 


o 


o 


o 






E £ 




00 


CO 


CO 


CO 


00 


CO 


CO 


CO 


CO 


00 


-* 






■* 


■* 


1" 






■* 


-* 


5 .c 


In 


CO 


CO 


en 


CO 


CO 


CO 


CO 


CO 


CO 


CO 


-* 










■* 








■* 






if 


.D 


CO 


co 


en 


CO 


CO 


CO 


CO 


CO 


CO 


CO 


CD 


CD 


CD 


CD 


CD 


CD 


CD 


(D 


CD 


CD 


t! 






CD 


CD 


CD 


CD 


CD 


O) 


(J) 


en 


a» 


O) 


O) 


CD 


CD 


O) 


O) 


CD 


CD 


CD 


CD 


CD 


o 
















































Q. 
CD 

CD 


















































.c 












































.C 






a 


In 


00 


CO 


CO 


CO 


00 


CO 


CO 


CO 


CO 


00 


"* 


-,. 


^. 


Cf. 


q. 


^ 


^- 


,- 


^. 


■* 


c 






■c 


CB 


(0 


CO 


CO 


CO 


CO 


CO 


CO 


CO 


CO 


CO 


-+ 


■*- 


-1- 


■* 


■* 


-* 






•=t 


^a- 


to 








CO 


CO 


CO 


CO 


CO 


CO 


CO 


CO 


CO 


CO 


<b 


CD 


cb 


'£> 


cb 


<6 


cb 


cb 


cb 


<b 


JZ 






tX 


j£ 


00 


CO 


CO 


CO 


00 


CO 


CO 


CO 


CO 


00 


CO 


CO 


CO 


00 


00 


CO 


CO 


CO 


00 


CO 








O 












































to 






1- 












































to 

to 


















































T3 










< 


< 


< 


< 


< 


< 


< 


< 


< 


< 


< 


< 


< 


< 


< 


< 


< 


< 


< 


< 


CD 








Q 


LL 


LL 


LL 


LL 


3 


D 


Z) 


Z3 


Z) 


Z) 


LL 


LL 


LL 


LL 


Z) 


Z) 


Z3 


3 


3 


3 


TO 


d 
















































o 






V 


> 


> 


>- 


> 


>- 


> 


> 


>- 


>- 


> 


> 


> 


> 


> 


>■ 


>- 


>- 


>- 


>- 


>- 


% 

CD 

to 

CD 

3 








a 


< 


< 


< 


< 


< 


< 


< 


< 


< 


< 


< 


< 


< 


< 


< 


< 


< 


< 


< 


< 


CO 






E 

o 

CO 


5 
co 


2 
1 

to 


CO 


CO 


£ 
CO 


CO 


(0 


£ 

CO 


5 
CO 


CO 


2 

! 

to 


2 

CO 


CO 


CO 


5 

CO 


to 


5 
CO 


£ 

CO 


£ 

CO 


to 


"co 






"D 


co 


en 


CO 


CO 


CO 


CO 


CO 


CO 


CO 


CO 


-* 








^- 


-+ 


-1- 


'I- 


■* 


'J- 








t~~ 


t~~ 










r^ 








1^- 


1^ 




[^ 




I-* 








1^ 


CO 






V 


■* 


■* 








•tf 


* 








-* 






■* 




* 








^ 


ro 


"co 






Ll. 


^ 


^ 


^ 


i 


£ 


i 


£ 


^ 


^ 


£ 


£ 


£ 


£ 


£ 


^ 


£ 


^ 


£ 


£ 


£ 


> 








2 


S 


^ 


s 


2 


s 


S 


^ 


s 


s 


^ 


s 


^ 


^ 


2 


s 


^ 


s 


2 


^ 


II 


co +-■ 
















































£= _J 




a 










































CJ 

£3 


c C 




g 


co 


to 


CO 


CO 


CO 


CO 


to 


CO 


CO 


CO 


(0 


CO 


CO 


CO 


CO 


to 


CO 


CO 


CO 


to 


<D 


° 5 






CO 


co 


CO 


CO 


CO 


CO 


CO 


CO 


CO 


CO 


^h 










-* 








^h 










1 

o 
o 

—I 




r^ 










r^ 








r^ 


r^ 








r^ 








1^ 


c 
o 

■z. 


sB jg *= 




»* 


•* 






■3- 


tj- 


■* 






*J 


-* 






■* 


■* 


-* 






■* 


-* 


E cd £ 
= Q -l 




^ 


^ 


£ 


£ 


^ 


i 


^ 


^ 


1 


£ 


£ 


I 


£ 


£ 


^ 


£ 


^ 


^ 


£ 


£ 




2 


S 


^ 


s 


2 


^ 


S 


^ 


s 


^ 


^ 


S 


^ 


^ 


S 


^ 


^ 


s 


2 


^ 


n 


O T3 0> 














































Z3 


(1) £ t 






LU 


LU 


LU 


LU 


LLI 


LU 


LU 


LU 


LU 


LLI 


LU 


LU 


LU 


LLI 


LLI 


LU 


LU 


LLI 


LLI 


LU 


(0 


Tj S; cd 




Q 


(5 


CD 





CD 


CD 


(3 


CD 


C5 


o 


(3 


CD 


CD 


CD 


CD 


CD 


CD 


CD 


CD 


CD 


CD 


o 




V 


z 


z 


z 


Z 


z 


z 


z 


z 


Z 


z 


Z 


z 


z 


z 


z 


Z 


Z 


z 


z 


z 




3 


EK 




< 


< 


< 


< 


< 


< 


< 


< 


< 


< 


< 


< 


< 


< 


< 


< 


< 


< 


< 


< 




CO 

1 1 






CO 


a: 




cr: 


a: 




a: 




cr: 




a: 


a: 






a: 


a: 




cr: 


en 


a: 


or: 


CO TO 

1 a 


J ll 

» a: 














































■z. w - 


CD rvi 


PS 



Final State of the Reservation Report - Training Year 2012 



169 






If 

10 


2 


z 


z 


z 


2 


z 


LL 




LL 


LL. 


LL 


0.' 

LL 


LL 


ct: 

LL 


QZ 

LL 


OL 

LL 


LL 


0L. 

LL 


z 


z 


z 


z 


z 


z 


0L\ 

LL 


QL 

LL 


LL 


LL 


tr 

LL 


ir 

LL 


cr 

LL 


cr 

LL 


lT 

LL 


cr 

LL 


cr 

LL 


LT 

LL 


z 


z 


z 


z 


z 


z 




IT 


o 

CO 


C4 


OJ 

d 


CD 

d 


m 
d 


o 

CM 
O 
CM 


CM 


CM 


ci 


CO 

o> 
d 


d 


O 

in 
en 


O 
CO 


CM 


d 


CJ) 

d 


CO 

d 


O 

O 
CM 


o 

CO 


CM 


o 
in 
d 


q 


CM 

d 


o 

CD 
OJ 


o 

CO 


CM 


OJ 

d 


O) 
Ci 

d 


O) 

d 


o 

CD 
OJ 


O 
CO 


CM 


O) 

d 


OJ 

d 


d 


O 

O 
CM 


o 

CO 


CM 


o 

in 
d 


q 


o 
d 


o 
o 

CM 




O 

s 


O) 

O 


o 

o 


d 


o 

CO 

o 
ci 


o 
ci 


cO 
CD 




CO 

o 

ci 


d 


a> 

CM 

o 

O 


o 
d 


to 

CJ) 

in 


cn 
d 


Ci 
O 

d 


d 


o 

CO 

o 
d 


o 
d 


CD 


d 


O 
CO 
O 

d 


d 


o 

CO 

o 
d 


CM 
O 

d 


O 
CD 


O) 

d 


o 
d 


d 


o 

o 
o 
d 


O 

d 


OJ 

in 


OJ 

d 


o> 
o 
d 


d 


o 

CO 

o 

d 


O 

d 


CD 


OJ 

d 


O 
CO 
O 

d 


d 


o 

CO 

o 
d 


o 
d 


CD 
CD 




c 
3 


CD 
:*: 

CD 


CD 
CD 


CD 

XL 

CD 


CD 

x: 

CD 


CD 
isi 

CD 


CD 

CD 

3 


CD 
CD 


CD 
CD 


CD 
CD 


CD 
CD 


CD 
CD 


CD 

CD 

Z) 


CD 

XL 

CD 


CD 
XL 

CD 


CD 
XL 

CD 


CD 

XL 

CD 


CD 

XL 

CD 


CD 
XL 

CD 

D 


CD 
CD 


CD 

XL 

CD 


CD 
CD 


CD 

XL 

CD 


CD 
XL 

CD 


CD 

XL 

CD 

Z) 


CD 
CD 


CD 

XL 

CD 


CD 

XL 

CD 


CD 

CD 


CD 

XL 

CD 


CD 
XL 

CD 

Z) 


CD 
CD 


CD 

XL 

CD 


CD 
CD 


CD 

XL 

CD 


CD 

XL 

CD 


CD 

XL 

CD 

Z) 


CD 
CD 


CD 

XL 

CD 


CD 
XL 

CD 


CD 

XL 

CD 


CD 

is: 

CD 


CD 
XL 

CD 

Z) 




g 

"5 

3 

a 


Z) 








Z5 




D 








D 


- 


Z> 








3 




Z) 








Z) 


- 


Z) 








Z3 


- 


Z3 








Z) 


- 


Z) 










- 




1 s 

^ > 


a 

2 


m 

CO 

CM 


CM 


ci 

CO 


Q 

Z 


o 

CI 
CO 
CD 


Q 

Z 


cb 


OJ 

ci 

CM 


to 

CO 


Q 

Z 


o 

o 
o 

CM 


Q 

Z 


CM 
CM 


CO 
CM 


CO 
CO 


Q 

Z 


o 
o 
in 


Q 

Z 


CM 

d 


o> 


in 

CO 
CM 


Q 

Z 


o 

CD 
OJ 
CO 


Q 

z 


cb 


in 
iri 

CM 


CO 


Q 

Z 


o 

CM 


Q 

Z 


CM 


CO 
CM 


iri 

CM 


Q 

Z 


o 

CD 

m 

CO 


Q 

Z 


CD 
CO 


in 

CO 


CO 
M" 


o 

CM 


o 
o 




> 
73 

c 
< 


o 

E 
< 


<D 

a. 
o 
O 


73 
CD 


N 


"55 

O) 

c 

3 

F 


c 

to 
o 

>1 

CD 
O 

Z 


c 
o 

.1 

c 

< 


a! 

O 

o 


CU 

_l 


o 

c 
N 


£ 

c 

D 

F 


to 

"ci 
o 

Z 


c 
o 
E 
"c 
< 


CD 

a. 

Q. 

o 
O 


01 


N 


c 

O) 

c 


c 

to 

o 
o 

z 


c 
o 

.1 
< 


CU 

o. 
a. 
o 
O 


ro 

CD 

_i 


o 

c 
N 


"K 

O) 

c 
F 


c 
to 

o 
o 

Z 


>1 
c 
o 
E 
c 

< 


is 

a. 
o 

o 


CD 


o 

c 
N 


c 

£ 

OJ 

c 
F 


to 

"c> 
o 

z 


c 
o 
E 

< 


CD 

a. 
o 
O 


■o 

CD 


N 


c 

£ 

O) 

c 

3 

F 


c 
to 

o 
o 

Z 


c 
o 
E 

< 


aj 
a. 

Q. 

o 
O 


73 

CD 

_l 


CJ 

c 
N 


"5i 

O) 

c 

3 

F 


c 

to 

o 

"ci 
o 

z 


1 

re 

o 




■a 
S ° 
- o 


o 
o 

1 

co 


o 

o 

S 

co 


CO 

o 
o 

1 

co 


CO 
O 

o 

s 

CO 


o 

CM 
O 

1 
co 


o 

CO 
CO 

1 


o 
o 

1 


CQ 
o 

o 

1 

CO 


CQ 
o 

o 

1 


CQ 
o 

o 

1 

CO 


o 

CM 
O 

1 

CO 


o 

CO 
CO 

s 

CO 


CQ 
o 

o 

1 

CO 


CQ 
o 

o 

1 

CO 


CQ 

o 
o 

1 

CO 


CQ 
o 

o 

1 

CO 


o 

CM 
O 

1 

CO 


o 

CO 
CO 

1 

CO 


CQ 
o 

o 

1 

(0 


CQ 
o 

o 

1 

CO 


CQ 
o 

o 

1 

CO 


CQ 
O 

o 

1 

CO 


o 

CM 
O 

1 

CO 


o 

CO 
CO 

s 

CO 


CQ 
o 

o 

1 

CO 


CQ 
o 

o 

1 

CO 


o 
o 

1 

CO 


CQ 
o 

o 

S 

CO 


o 

CM 
O 

1 

CO 


o 

CO 

CO 

s 

CO 


CQ 
o 

o 

1 

CO 


CQ 
o 

o 

S 

CO 


CQ 
O 

O 

1 

CO 


CQ 
o 

o 

1 

CO 


o 

CM 
O 

1 

CO 


o 

CO 
CO 

1 

CO 


CQ 
o 

o 

1 

CO 


CQ 
o 

o 

1 

CO 


CQ 
o 

o 

1 

CO 


CQ 

O 

o 

1 

CO 


o 

CM 

O 

1 

CO 


o 

CO 
CO 

s 

CO 


«*1 

re := 
1- a 

> 


TJ 

3 i 

0) 


o 

CO 
CM 
in 

o 


o 
co 

CM 

m 
o 


o 

CO 
CM 

in 
o 


o 

CO 

J.M 

in 
o 


o 

CO 
CM 

in 
o 


o 

CO 

in 
o 


o 

CO 
CM 

in 
o 


o 

CO 
CM 

in 
o 


o 

CO 
CM 

in 
O 


o 

CO 
CM 

in 

o 


o 

CO 
CM 

in 
o 


o 

CO 
CM 

in 
o 


o 

CO 
CM 

in 
o 


o 

CO 
CM 

in 
o 


o 

CO 
CM 

in 
o 


o 

CO 
CM 

in 

o 


o 

CO 
CM 

in 
o 


o 

CO 
CM 

in 
O 


o 

CO 
CM 

in 
o 


o 

CO 
CM 

in 
o 


o 

CO 
CM 

in 

o 


o 

CO 
CM 

in 
o 


o 

CO 
CM 

in 
o 


o 

CO 
CM 

in 
o 


o 

CO 
CM 

in 

o 


o 

CO 
CM 

in 
o 


o 

CO 
CM 

in 
o 


o 

CO 
CM 

in 
o 


o 

CO 
CM 

in 
o 


o 

CO 
CM 

in 
O 


o 

CO 
CM 

in 
o 


o 

CO 
CM 

in 
o 


o 

CO 
CM 

in 
o 


o 

CO 
CM 

in 
o 


o 

CO 
CM 

in 
o 


o 

CO 
CM 

in 

o 


o 

CO 
CM 

in 
o 


o 

CO 
CM 

in 
o 


o 

CO 
CM 

in 
o 


O 

CO 
CM 

in 
o 


o 

CO 
CM 

in 
o 


o 

CO 
CM 

in 
O 


9) 
5) 

C 

re 

1- 


c 

1 

Ul 


CO 

to 

(M 
O 

co 
N- 

CO 


CO 

co 

CM 
O 

CO 

CO 


CO 
CO 
CM 

o 

CO 
CO 


CO 
CO 
CM 

o 

CO 
CO 


CO 
CO 
CM 

o 

CO 
CO 


CO 
CO 
CM 
O 

CO 

CO 


CO 
CO 
CM 

o 

CO 
CO 


CO 
CO 
CM 

o 

CO 

1^ 

CO 


CO 
CO 
CM 

o 

CO 
CO 


CO 
CO 
CM 

o 

CO 

CO 


CO 
CO 
CM 

o 

CO 
CO 


CO 
CO 
CM 

o 
1^- 
co 
N- 

CO 


CO 
CO 
CM 

o 

CO 
CO 


CO 

CO 
CM 

o 

CO 
CO 


CO 
CO 
CM 

o 

CO 
CO 


CO 
CO 
CM 
O 

CO 
CO 


CO 
CO 
CM 
O 

CO 
CO 


CO 
CO 
CM 

o 

CO 
CO 


CT) 

O 
O) 

O) 
<D 
CO 

1^ 

CO 


o 

OJ 
OJ 
CD 
CO 

CO 


o> 
o 

O) 
O) 
CO 
CO 

CO 


O) 

o 

O) 
O) 
CD 
CO 

CO 


O") 

o 

U) 
O) 
CD 
CO 

1^ 

CO 


OJ 

o 

OJ 
OJ 
CD 
CO 

CO 


a> 
o 

O) 
O) 
CO 
CO 

CO 


o 

O) 
O) 

<D 
CO 

1^ 

CO 


OJ 

o 

OJ 
OJ 
CD 
CO 

CO 


o> 
o 

O) 
O) 
CD 
CO 

CO 


OJ 

o 

O) 
O) 
CD 
CO 

CO 


o 

OJ 
OJ 

CO 
CO 

1^ 

CO 


OJ 

o 

GJ 
OJ 
CD 
CO 

CO 


a> 
o 

O) 
O) 
CO 
CO 

CO 


OJ 

o 

O) 
O) 
CD 
CO 

CO 


OJ 

o 

O) 
O) 

CD 
CO 

1^ 

CO 


OJ 

o 

OJ 
OJ 

>£> 
CO 

CO 


OJ 

o 

O) 
O) 
CD 
CO 

CO 


CD 

in 

O) 
CD 
CO 

CO 


CD 

r^ 
in 

OJ 
CD 
CO 

CO 


CD 

in 

O) 
CD 
CO 

CO 


CD 

in 

O) 
CD 
CO 

CO 


CD 

r^ 

in 

O) 

CD 
CO 

1^ 

CO 


CD 

in 

OJ 
CD 
CO 

CO 




c 
£ 
c 
o 

z 


CO 

m 
o 

CM 

co 


CO 

in 
o 

CM 

CD 


cO 

in 
o 

CM 
CO 

■St 


cO 

in 
o 

CM 
CD 


cO 

m 
r^ 
o 

CM 
CO 


CO 

m 
o 

CM 

CO 


cO 

in 
o 

CM 
CO 


CO 

in 
o 

CM 
CO 


cO 
in 

o 

CM 
CO 


CO 

in 

o 

CM 
CO 


cO 

in 
o 

CN 
CO 


CO 

in 
o 

CM 

CD 


cO 

in 
o 

CM 
CD 


cO 

in 
o 

CM 
CO 


cO 

in 
o 

CM 
CD 


CO 

in 
o 

CM 
CD 

Sr 


CO 

in 
o 

CM 
CO 


cO 

in 

O 

CM 
CD 


o 

CM 

CD 


o 

CM 
CD 


o 

CM 
CO 


o 

CM 
CD 


o 

CM 

CD 


o 

CM 
CD 


o 

CM 
CO 


o 

CM 

CD 


o 

CM 
CD 


o 

CM 

CD 


o 

CM 
CD 


o 

CM 

CD 


o 

CM 
CD 


o 

CM 
CO 


o 

CM 
CD 


o 

CM 

CD 


o 

CM 
CD 


o 

CM 
CO 


m 
■d- 
o 
■* 
o 

CM 
CD 


m 
o 
o 

CM 
CD 


m 
o 
o 

CM 

CD 


m 
■3- 
o 
o 

CM 
CO 

■* 


m 

o 
■* 

o 

CM 

CD 


m 
o 
o 

CM 
CD 




o 
m 

a 
E 
ra 
W 

TJ 

U 

iZ 


< 

CD 
Z 
a: 

i- 
to 
co 


< 
< 

CD 

Z 
a: 
F 

V) 

co 


< 
< 

CD 

Z 

tr 

i- 

V) 

co 


< 

CD 

Z 

tr 

F 

co 
co 


< 
< 

CD 

Z 
tr 

r- 
CO 

co 


< 
< 

CD 

Z 
cr 

\- 

V) 

w 


< 

CD 
Z 
ce 

H 
V) 
W 


CO 

1 
< 

CD 

z 
cr 

\- 
co 
CO 


CQ 

< 

CD 

z 
ce 
t- 

V) 

w 


CQ 
< 

CD 

Z 

ce 

\- 

V) 
CO 


CQ 

1 

< 

CD 

Z 
tr 
\- 
to 

CO 


CQ 
< 

CD 

Z 

ce 

i- 
co 

CO 


o 
< 

CD 

z 

a: 

\- 
co 

CO 


u 
< 

CD 

Z 
CE 

1- 

co 

CO 


u 

1 

< 

CD 

z 
ce 
\- 
co 

CO 


O 

< 

CD 
Z 
ct 
H 
CO 
CO 


< 

CD 

Z 
cc 
\- 
co 

CO 


o 
< 

CD 
Z 
ce 
H 
CO 
CO 


CQ 

CD 

Z 
tr 

\- 

(0 
(0 


< 

CQ 
CD 

z 
cr 
\- 
co 

CO 


< 

CQ 
CD 

z 
ct 

H 
CO 
CO 


< 
CD 

z 
ce 

CO 
CO 


< 
CQ 

CD 
Z 
ce 
h- 

to 

CO 


< 

CQ 
CD 

z 
tr 
h- 
co 

CO 


CQ 
CQ 
CD 

z 
cr 

r- 

co 

CO 


CQ 
1 

CQ 

CD 

Z 

ce 
(- 

CO 
CO 


CQ 
CQ 
CD 

z 

QL 

\- 
co 

CO 


CD 
CQ 

CD 

Z 
LT 
\- 
<J> 
CO 


CQ 

ca 
CD 

z 
ce 

F 
CO 
CO 


CQ 
1 

CQ 

CD 
Z 
tr 

i- 
co 

CO 


O 

CQ 

CD 

Z 
tr 

H 
CO 
CO 


o 

CQ 
CD 

z 
tr 
F 

CO 
CO 


o 
ca 
CD 

z 
tr 
F 
CO 
CO 


o 
1 

CQ 
CD 

z 
tr 
F 

CO 
CO 


CJ 
CQ 

CD 

Z 

tr 

F 

CO 
CO 


o 
ca 

CD 

Z 

tr 
F 

CO 
CO 


o 

CD 

Z 

tr 

F 

CO 
CO 


< 

O 

CD 

Z 
cr 
F 

CO 
CO 


< 

o 

CD 

z 
tr 
F 

CO 
CO 


< 

O 

CD 

Z 

tr 

F 

CO 
CO 


o 

CD 
Z 
tr 
F 
CO 
CO 


< 
o 

CD 
Z 
tr 
F 
CO 
CO 




Q 

C 

o 

o 

o 

_l 


< 
< 

CD 

Z 
£T 
\- 

co 
co 


< 

< 

CD 

Z 

cc 

\- 

CO 

co 


< 
< 

CD 

z 

LT 

\- 

co 
co 


< 
< 

CD 

Z 
QL 

F 

CO 
CO 


< 
< 

CD 

z 

QL 

\- 

co 
co 


< 
< 

CD 

z 
a: 

\- 

V) 

w 


< 

< 
CD 

z 

b 
W 


< 

< 

CD 

z 
<r 
\- 
co 

CO 


< 
< 

CD 
z 
a: 
F 
to 
w 


< 
< 

CD 

z 
ir 
\- 
u> 

CO 


< 

< 

CD 

z 

IT 
\- 
<J) 
CO 


< 
< 

CD 

z 

C£ 

1- 
co 

CO 


< 
< 

CD 

z 
a: 
\- 
co 

CO 


< 
< 

CD 

z 

OL 

\- 
(0 
CO 


< 

< 

CD 

z 

QL 
\- 
f) 
CO 


< 
< 

CD 

z 
a: 
t- 
co 

CO 


< 
< 

CD 

z 

DLL 
\- 
V) 
CO 


< 
< 

CD 

z 

0L 

\- 
f) 
CO 


CO 

< 

CD 

z 

OL 

\- 
(0 
(0 


CQ 

< 

CD 

z 
cr 
t- 
co 

CO 


CQ 

< 

CD 

z 
o: 
1- 
co 

CO 


CO 

< 

CD 

z 

CxL 

h 

CO 
CO 


CQ 

< 

CD 

Z 

ir 
i- 

(0 
CO 


CQ 

< 

CD 

z 

££ 

1- 
co 

CO 


CQ 

< 

CD 

z 

lL" 

1- 
co 

CO 


CQ 

< 

CD 

Z 

tr 

i- 

(0 
CO 


CQ 

< 

CD 

z 

0L 

\- 
w 

CO 


CQ 

< 

CD 

Z 

tr 
t- 
co 

CO 


CQ 

< 

CD 

z 

CsL 
F 
CO 
CO 


CQ 

< 

CD 

Z 

tr 
i- 
co 

CO 


CQ 

< 

CD 

z 
cr 
i- 
co 

CO 


CQ 

< 

CD 

Z 

cr 

i- 

(0 
CO 


CQ 

< 

CD 

z 

LT 

F 
CO 
CO 


CQ 

< 
CD 

z 
tr 

i- 

CO 
CO 


CQ 

< 

CD 

Z 

cr 
F 

CO 
CO 


CQ 

< 

CD 

z 
tr 

i- 
co 

CO 


o 
< 

CD 

z 

QL\ 

\- 

co 

CO 


o 
< 

CD 

Z 
LT 
1- 
CO 
CO 


< 

CD 

z 
cr 
F 

CO 
CO 


< 

CD 

z 

LT 

F 

CO 
CO 


< 

CD 

z 
tr 
F 

CO 
CO 


o 
< 

CD 

z 

LT 

1- 

co 

CO 




Q 


LU 
CD 

z 
< 

tr 

\- 


LU 
CD 
Z 
< 

tr 


UJ 

CD 

z 
< 

tr 

1- 


LU 

CD 
Z 
< 

lt 
F 


LU 
CD 

z 
< 

tr 

\- 


LU 
CD 

Z 
< 

\- 


LU 
CD 

z 
< 


LU 
CD 

z 
< 

i- 


LU 
CD 

z 
< 

i- 


LU 
CD 

z 
< 

\- 


LU 
CD 

z 
< 

i- 


LU 
CD 

z 
< 


LU 
CD 

z 
< 

1- 


LU 
CD 

z 
< 

cc 

1- 


LU 
CD 

z 
< 

h 


LU 
CD 

z 
< 

\- 


LU 
CD 
Z 
< 

1- 


LU 
CD 

z 
< 
cc 

\- 


LU 
CD 

z 
< 

i- 


LU 
CD 

z 
< 


LU 
CD 

z 
< 

cc 

H 


LU 
CD 

z 
< 

1- 


LU 
CD 

z 
< 

tr 

i- 


LU 
CD 

z 
< 

tr 
H 


LU 
CD 

z 
< 

tr 

1- 


LU 
CD 

z 
< 

tr 

i- 


LU 
CD 

z 
< 

OL 

\- 


LU 
CD 

z 
< 

tr 

i- 


LU 
CD 

z 
< 

QL 

F 


LU 
CD 

z 
< 
tr 

F 


LU 
CD 

z 
< 

tr 

F 


LU 
CD 
Z 
< 

tr 
F 


LU 
CD 

z 
< 

tr 

F 


LU 
CD 

z 
< 
tr 

F 


LU 
CD 

z 
< 

tr 

F 


LU 
CD 

z 
< 

tr 

F 


LU 
CD 

z 
< 

tr 

F 


LU 
CD 

z 
< 

tr 

F 


LU 
CD 

z 
< 

tr 

F 


LU 
CD 

z 
< 

F 


LU 
CD 

z 
< 

tr 

i- 


LU 
CD 

z 
< 
tr 

i- 



Final State of the Reservation Report - Training Year 2012 



170 






<0 

re i- 
n 


rr 

LL 


Ll 


tr 

LL 


CT 
LL 


rr 

LL 


rr 

LL 


rr: 

LL 


rr: 

LL 


rr 

LL 


IT 

LL 


rr 

LL 


rr 

LL 


z 


z 


z 


z 


z 


z 


rr 

LL 


cr 

LL 


cr 

LL 


rr 

LL 


rr 

LL 


cr 

LL 


rr 

LL 


rr: 

LL 


rr: 

LL 


rr 

LL 


tr 


rr 

LL 


z 


z 


z 


z 


z 


z 


cr 

LL 


rr 

LL 


rr: 

LL 


rr: 

LL 


rr 

LL 


tr 

U_ 






CM 


CN 


CO 


CO 

cn 
ci 


CO 
O) 
O 

ci 


O 


o 

CO 


CM 


o 
in 
ci 


cn 

ci 


o 
ci 


o 
o 

CM 


o 

CO 


CM 


o 
in 
ci 


o 


o 
o 


o 
o 
o 

CM 


o 

to 


CM 


o 
in 
o 


o 


o 
ci 


O 
CO 


o 

CO 


fO 


o 
in 
ci 


o 


O 

ci 


o 
o 

CM 


o 

to 


CM 


o 
in 
o 


a» 
cn 
o 


cn 

o 
ci 


o 
cn 


cn 

CM 


CM 


cn 
"i- 

ci 


CO 

cn 
o 


CO 
O) 

o 
ci 


O 

o 

CM 




a 


CO 
O 


CO 

o 
ci 


o 


cn 

CM 

o 
ci 


o 
ci 


CO 

O 
CD 


cn 
ci 


a> 
o 
ci 


ci 


o 

CO 

o 

ci 


o 
ci 


CD 
CD 


Ci 


O 

CO 

o 

O 


ci 


o 

CO 

o 
ci 


CM 
O 

a 


CO 
CD 


ci 


O 
CO 
O 
C) 


o 


o 

CO 

o 
ci 


o 
ci 


CM 

a> 
m 


ci 


o 

CO 

o 
ci 


ci 


o 

CO 

o 
ci 


(M 
O 

ci 


CD 
CD 


ci 


o 
ci 


o 


o 

CO 

o 
o 


o 
ci 


CM 

o 

CD 


cn 
ci 


CO 

o 
ci 


ci 


cn 

CM 
O 

ci 


o 
ci 


CD 
(D 




01 

3 


CD 

CD 

E 


CD 

CD 

E 


CD 

(D 

E 


CD 

CD 

E 


CD 

CD 

E 


CD 
V 

CD 

13 


CD 

CD 

E 


CD 

CD 

E 


CD 

CD 

E 


CD 

CD 

E 


CD 
*L 

CD 

E 


CD 
V 

CD 

_3 


CD 

CD 
E 


CD 

CD 

E 


CD 

CD 

E 


CD 

CD 

E 


CD 

CD 

E 


CD 
V 

CD 

_3 


CD 

CD 

E 


CD 

CD 

E 


CD 

CD 

E 


CD 

CD 

E 


CD 

m, 

CD 

E 


CD 
V 

CD 


CD 

CD 

E 


CD 

CD 

E 


CD 

CD 

E 


CD 

CD 

E 


CD 

CD 

E 


CD 

V 
CD 


CD 

CD 

E 


CD 

CD 

E 


CD 

CD 

E 


CD 

CD 
E 


CD 

CD 

E 


CD 
V 

CD 

_3 


CD 

CD 

E 


CD 

j£ 

CD 

E 


CD 

CD 

E 


CD 

CD 

E 


CD 

CD 

E 


CD 

V 

CD 

_3 




a 


_3 










- 


_3 










- 














_3 












- 












_3 












3 














Cfl -^ 

E > 


G 

2 


m 

CD 
CO 


CO 
CO 
(M 


CO 
in 

CO 


CN 


o 

CD 
CO 


G 

Z 


CM 


CO 

a> 

CM 


CO 


in 

CM 


o 

CM 
CD 




CD 
CM 


CM 
CM 

m 


CO 


CD 
O 


o 
o 

CD 

« 


G 

Z 


cn 


in 

in 


CO 
CM 


cn 

CD 


o 

CO 


CO 


m 

CD 
CM 


in 

CO 


CD 
CO 


CO 


o 
o 
o 
m 


G 

Z 


m 

CO 

in 


CM 


CM 


oi 


o 
o 

CO 


G 

Z 


CM 

in 


cn 
o 

CM 


m 
ai 

CM 


o 

IM 


o 
o 

CO 
CO 




1 
c 
< 


c 
o 
E 
"c 
< 


CD 
O. 
Q. 
O 

o 


XI 

CD 

_l 


c 
N 


c 
ai 
"en 
cn 

c 

1- 


o 

Z 


c 
o 
E 
"c 
< 


O 

a. 

Gl 

o 
O 


■a 

CD 


N 


c 
a) 

c 

1- 


CD 
U 
>i 

cn 
o 

Z 


c 
o 
E 

< 


a. 

O 

o 


■a 

CD 


N 


c 
ai 
"w 
cn 

c 

1- 


u 
>1 
cn 
o 

Z 


O 

E 
c 

< 


a. 

Q. 

a 
O 


ns 

G> 

—I 


N 


c 
cu 
"in 
cn 

c 


b 

o 

>i 

cn 
o 

z" 


c 
o 
E 
c 

< 


aj 

Q. 
Q. 

o 
O 


T3 

41) 

—I 


c 
N 


c 

(U 

"in 

CD 

c 

1- 


u 

"5) 
o 

z 


c 
o 
E 
c 
< 


CD 

a. 

Q. 
O 

O 


T3 

CD 

_l 


O 

c 
Kl 


c 
a> 

cn 

c 

3 
1- 


to 

u 

"5) 
o 

Z 


c 
o 
E 
"c 
< 


<D 
Q. 
Q. 

o 
O 


X) 
CD 

_l 


O 

c 
Kl 


c 
ai 
"in 
cn 

c 

1- 


to 

"5) 
o 

Z 


s 

a 


(A 


a 1 

- 0) 


03 
O 

O 

1 

03 


03 
O 

O 

1 

03 


03 
O 

O 

1 

03 


03 
O 

o 

1 

03 


o 

CM 
O 

1 

03 


o 

CO 
CO 

1 

CO 


03 
O 

O 

1 

03 


CD 
O 

O 

1 

CO 


CD 

o 
o 

1 

CO 


03 

o 
o 

1 

03 


o 

CM 
O 

1 

CO 


o 

CO 

CO 

1 

CO 


03 

o 
o 

1 

03 


CD 

o 
o 

1 

CO 


CD 
o 

o 

1 

CO 


03 
O 

O 

1 

03 


o 

CM 
O 

1 

03 


o 
CO 
CO 

1 

CO 


CD 

o 
o 

1 

CO 


CD 
o 

o 

1 

03 


CD 
O 

O 

1 

CO 


CD 
O 

O 

1 

CO 


o 

CM 
O 

1 

03 


o 

CO 
CO 

1 

CO 


CD 

o 
o 

1 

CO 


CD 

o 
o 

1 

03 


CD 
O 

o 

1 

CO 


CD 

o 
o 

1 

CO 


o 

(M 

o 

1 

03 


o 

CO 
CO 

1 

CO 


CD 
O 

O 

1 

CO 


03 

O 

o 

1 

03 


CD 
O 

O 

1 

CO 


CD 
O 

O 

1 

CO 


O 
CN 

O 

1 

03 


o 

CO 
CO 

1 

03 


CD 

o 
o 

1 

CO 


CD 
O 

O 

1 

CO 


CD 

o 
o 

1 

03 


CD 
O 

o 

S 

CO 


o 

CM 
O 

1 

CO 


o 

CO 
CO 

1 

to 


*1 

re = 
1- a 

> 


(0 


O 

CO 
CN 

m 
o 


O 

CO 
CN 

m 
o 


O 

CO 
(M 

in 
O 


O 

CO 
CM 

in 
o 


O 

CO 
CM 

in 
o 


o 

CO 
CM 

in 
O 


O 

CO 
CM 

in 
o 


o 

CO 
CM 

UO 

O 


o 

CO 
CM 

in 
o 


o 

CO 
(M 

in 
o 


o 

CO 
CM 

in 

o 


o 

CO 
CM 

in 
O 


o 

CO 
(M 

in 
o 


o 

CO 
CM 

in 
o 


o 

CO 
CM 

in 
o 


O 

CO 
(M 

in 
o 


O 

CO 
CM 

in 
o 


o 

CO 
CM 

in 
o 


O 

CO 
CM 

in 
o 


O 

CO 
CM 
U3 
O 


o 

CO 
CM 

in 

o 


o 

CO 
CM 

in 
o 


O 

CO 
CM 

in 
o 


o 

CO 
CM 

in 
o 


O 

CO 
CM 

in 
o 


O 

CO 
CM 

in 
o 


o 

CO 
CM 

in 
o 


o 

CO 
CM 

in 
o 


o 

CO 
CM 

in 
o 


o 

CO 
CM 

in 
o 


o 

CO 
CM 

in 
o 


o 

CO 
CM 

in 
o 


o 

CO 
CM 

in 
o 


o 

CO 
CM 

in 

o 


O 

CO 
CN 

in 
o 


o 

CO 
CM 

in 
O 


o 

CO 
CM 

in 
o 


o 

CO 
CM 

in 
o 


o 

CO 
CM 

in 
o 


o 

CO 

CM 

in 
o 


o 

CO 
CM 

in 
o 


o 

CO 
(M 

in 
o 


o 

c 
a 
& 

i- 


C 

i 

UJ 


CD 

m 
en 

CD 
CO 

co 


CD 

m 

O) 
CD 
CO 

CO 


CD 
1^ 

m 

CO 

CD 
CO 

r^ 

CO 


CD 

1^ 
m 
cn 

CD 
CO 

CO 


CD 

m 

O) 
CD 
CO 

CO 


CD 

m 

O) 
CD 
CO 

CO 


CD 

1^ 
m 
cn 

CD 
CO 

r^ 

CO 


CD 

m 

CD 
CD 
CO 

CO 


CD 

m 

O) 
CD 
CO 

CO 


CD 
1^ 

m 
m 

<£! 

CO 

1^ 

CO 


CD 

m 

O) 
CD 
CO 

CO 


CD 

m 

O) 
CO 
CO 

CO 


CO 
(M 

a> 

(D 

to 

I-- 

co 


CO 
CM 

o> 

CD 
CO 

CO 


CO 
CM 
CD 
CD 
CO 

CO 


CO 
CM 

cn 

CD 
CO 
1^ 
CO 


CO 
CM 

cn 

CD 
CO 

CO 


CO 
CM 
CD 
CD 
CO 

CO 


CO 
CM 

cn 

CD 
CO 

CO 


CO 
CM 

cn 

CD 
CO 

CO 


CO 
CM 

o> 

CD 

CO 

CO 


CO 
CM 

cn 

CD 
CO 

CO 


CO 
CM 

cn 

CD 
CO 

CO 


CO 
CM 

cn 

CD 
CO 

CO 


CO 
CM 

cn 

CD 
CO 

CO 


CO 
CM 
CD 
CD 
CO 

CO 


CO 
CM 

cn 

CD 
CO 

CO 


CO 
CM 

cn 

CD 
CO 

CO 


CO 
(M 

cn 

to 

CO 

1^ 

CO 


CO 
CM 

cn 

CD 
CO 

CO 


CO 

o 

O) 
CO 
CD 
CO 

CO 


to 
o 

O) 

CO 
CD 
CO 

r^ 

CO 


CO 

o 
cn 

CO 
CD 
CO 

CO 


CO 

o 

O) 
CO 
CD 
CO 

CO 


CO 

o 
cn 

CO 
CD 
CO 
1^ 
CO 


CO 

o 
cn 

CO 
CD 
CO 

r^ 

CO 


CO 

o 

O) 
CO 
CD 
CO 

CO 


CO 

o 

O) 
CO 
CD 
CO 

CO 


CO 

o 
cn 

CO 
CD 
CO 

r^ 

CO 


CO 

o 

cn 

CO 
CD 
CO 

CO 


CO 

o 

O) 
CO 
CD 
CO 

CO 


CO 

o 

CT) 

CO 
CD 
CO 

r^ 

CO 




C 

c 



z 


m 
o 
n 

CM 
CD 


ID 

o 

n 

CM 
CD 


n 

(M 

CD 


m 
o 
n 

CM 
CD 


in 
^r 
o 

n 

CM 
CD 


in 
o 
n 

CM 
CD 


in 
o 
n 

CM 
CD 


in 
o 

r» 

CM 
CD 


in 
o 

n 

CM 
CD 


in 
o 
n 

(M 

CD 

!* 


in 

a 

n 

CM 
CD 


in 
o 

n 

CM 
CD 

■* 


CO 
CD 
CO 

n 

(M 

CD 


CO 
CD 
CO 

n 

CM 
CD 


00 
CD 
CO 

ri 

CM 
CD 


CO 
CD 
CO 

n 

(M 

CD 

3* 


CO 
CD 
CO 

n 

CM 
CD 


00 
CD 
CO 

n 

CN 
CD 


CO 
CD 
CO 

ri 

CM 
CD 


CO 
CD 
CO 

n 

CM 
CD 


CO 
CD 
CO 

n 

CM 
CD 


CO 
CD 
CO 

n 

CM 
CD 


CO 
CD 
CO 

n 

CM 
CD 


CO 
CD 
CO 

n 

CM 

CD 


00 

CD 
CO 

ri 

CM 
CD 


CO 
CD 
CO 

n 

CM 
CD 

t 


CO 
CD 
CO 

n 

CM 
CD 


CO 
CD 
CO 

n 

CM 
CD 


CO 
CD 
CO 

n 

(M 

CD 


CO 
CD 
CO 

n 

CM 
CD 


CM 
CO 

o 

CD 


(M 

CO 

o 

CD 


cn 

CM 
CO 

o 

CD 


cn 

CM 

CO 

o 

CD 


CN 

CO 

o 

CD 


cn 

:.-v 
CO 

o 

CD 


cn 

CM 

CO 
CI 

CD 


CM 

to 
o 

CD 


cn 

CM 
CO 

o 

CD 


cn 

CM 
CO 

o 

CD 


CD 
CM 

CO 

o 

CD 


CO 
CM 
CO 

o 

CD 




Q 

CD 

Q. 

E 

(0 
(0 

Ll. 


03 

O 

CD 

rr 
b 

03 

co 


03 

o 

CD 
z 
rr 

b 

03 
CO 


03 

1 

O 

CD 

z 

IT 

b 
03 
03 


03 
O 
CD 

z 

rr 

b 

03 

to 


03 

o 

CD 

z 
rr 

b 

03 
(0 


CD 

1 

o 

CD 

z 
rr 

b 

CO 
CO 


O 
O 
CD 

z 
rr 

b 

03 
03 


O 

o 

CD 

z 
rr 

b 

CO 
CO 


o 
o 

CD 

z 
rr 

b 

CO 
CO 


o 
o 

CD 

z 

LT 

b 
03 
03 


O 

o 

CD 

z 
rr 

b 

CO 
CO 


o 
o 

CD 

z 
rr 

b 

CO 
CO 


Q 

CD 

z 
tr 

b 

03 
(0 


< 

Q 

CD 

Z 

rr 

b 

CO 


< 

Q 

CD 
z 
rr 

b 

CO 
CO 


5 

Q 
CD 

z 
tr 

b 

03 
03 


< 

a 

CD 

z 
rr 

b 

03 
03 


< 

Q 
CD 

z 
rr 

b 

CO 
CO 


CD 

1 

a 

CD 

z 
rr 
b 
CO 
CO 


m 

Q 
CD 

z 
rr 
b 
03 
03 


CD 
Q 

CD 

Z 

rr: 

b 

CO 
CO 


CD 

a 

CD 

z 
rr 
b 
CO 
CO 


CD 

a 

CD 

z 
rr 
b 
03 
03 


CD 

a 

CD 

z 
rr: 

b 

CO 
CO 


o 

a 

CD 

z 
rr 

b 

CO 
CO 


o 
a 

CD 

z 
rr: 

b 

03 
03 


□ 

CD 

z 
rr 

b 

CO 
CO 


O 

Q 

CD 
z 
rr 

b 

CO 
CO 


O 

Q 

CD 
z 
tr 

b 

03 
03 


o 

Q 

CD 

z 
rr 
b 
CO 
CO 


< 

LU 

CD 

z 
rr 

b 
CO 
CO 


LU 
CD 

z 
tr 

b 

03 
03 


< 

LU 
CD 

z 
rr 

b 

CO 
CO 


< 
LU 

CD 

Z 

rr: 

b 

CO 
CO 


"S 

LU 

CD 

Z 

tr 

b 

03 
03 


< 
LU 

CD 

Z 

rr 

b 

CO 
CO 


CD 

LU 

CD 

z 
cr 

b 

CO 
CO 


CD 

1 

LU 

CD 

z 
rr 

b 

CO 
CO 


03 
LU 

CD 

Z 

rr 

b 

CO 
CO 


CD 
LU 
CD 

z 
rr 

b 

CO 
CO 


CD 
LU 
CD 

z 
rr 
b 
CO 
CO 


03 
UJ 

CD 

Z 

tr 

b 

03 
03 




Q 

C 


1 

o 

_l 


o 

< 

CD 

rr 
b 

03 

w 


< 

CD 

z 
a: 

b 

03 
0) 


< 

CD 
z 
tr 

b 

03 
03 


O 

< 
CD 

z 
rr: 

b 

03 
CO 




< 

CD 
z 
rr 

b 

0) 
CO 


< 

CD 

z 
rr 

b 

CO 
CO 


a 
< 

CD 
z 
rr 
b 

03 
03 


< 

CD 

z 
rr: 

b 

CO 
CO 


< 

CD 

z 
rr 

b 

CO 
CO 


< 

CD 

z 

LT 

b 
03 
03 


< 

CD 

z 
rr: 
b 

03 
03 


< 

CD 

z 
rr 

b 

CO 
CO 


< 

CD 

z 
tr 

b 

03 
CO 


< 

CD 

z 
rr: 

b 

03 
03 


a 
< 

CD 

z 
rr 

b 

CO 
CO 


< 

CD 

z 
tr 

b 

03 
03 


< 
CD 

Z 

rr: 

b 

03 
03 


a 

< 
CD 
z 
rr 

b 

CO 
CO 


a 

< 

CD 

z 
rr 

b 

CO 
CO 


< 
CD 

Z 

cr 

b 

CO 
CO 


a 

< 

CD 

z 
rr: 

b 

CO 
CO 


a 

< 
CD 

z 
rr 

b 

CO 
CO 


a 
< 

CD 

z 
rr 

b 

03 
03 


< 

CD 

z 
rr: 

b 

CO 
CO 


Q 

< 
CD 

z 
rr 

b 

CO 
CO 


a 

< 
CD 

z 
rr: 

b 

03 
03 


< 

CD 

z 
rr: 

b 

CO 
CO 


Q 

< 
CD 

z 
rr 

b 

CO 
CO 


< 

CD 

z 
tr 

b 

03 
03 


< 

CD 

z 
cr 

b 

CO 
CO 


LU 

< 

CD 

Z 

rr 

b 

CO 
CO 


LU 

< 

CD 
z 
tr 

b 

03 
03 


LU 

< 
CD 

z 
cr 

b 

CO 
CO 


LU 

< 

CD 

z 
rr: 

b 

CO 
03 


LU 

< 
CD 

Z 

tr 

b 

03 
03 


LU 

< 
CD 

z 
cr 

b 

CO 
CO 


LU 

< 
CD 

z 
rr: 
b 

03 
CO 


LU 

< 
CD 

z 
rr 

b 

CO 

CO 


LU 

< 
CD 

z 
cr 

b 

CO 
CO 


LU 

< 

CD 

z 
rr 

b 

CO 
CO 


LU 

< 
CD 

z 
rr 

b 

CO 
CO 


LU 

< 

CD 
z 
tr 

b 

03 
03 




Q 

w 


LU 
CD 

< 

rr 
b 


UJ 
CD 

z 
< 

b 


LU 
CD 
Z 
< 

IT 

b 


LU 
CD 

z 
< 

rr 

b 


LU 
CD 

z 
< 
or 

b 


LU 
CD 

z 
< 
rr 

b 


LU 

CD 

z 
< 
rr: 

b 


LU 
CD 

z 
< 

rr: 

b 


LU 

CD 

z 
< 

rr 

b 


LU 
CD 
Z 
< 
LT 
b 


LU 

CD 
z 
< 

rr: 

b 


LU 
CD 

z 
< 
rr 

b 


UJ 

CD 

z 
< 

tr 

b 


LU 
CD 

z 
< 

rr: 

b 


LU 
CD 

z 
< 
rr 

b 


UJ 
CD 

z 
< 

tr 

b 


LU 
CD 

Z 
< 

cr 

b 


LU 
CD 

z 
< 
rr 

b 


LU 

CD 

z 
< 

rr 

b 


LU 
CD 

z 
< 
rr 

b 


LU 
CD 

z 
< 

rr: 

b 


LU 
CD 

z 
< 

rr 

b 


LU 
CD 

Z 
< 

rr: 

b 


LU 
CD 
z 
< 

rr: 

b 


LU 
CD 

z 
< 

rr 

b 


LU 
CD 
Z 
< 

rr: 

b 


LU 
CD 

z 
< 

rr: 

b 


LU 
CD 

z 
< 
rr 

b 


LU 
CD 
Z 
< 

tr 

b 


LU 
CD 

z 
< 
cr 

b 


LU 
CD 

z 
< 
rr 
b 


LU 
CD 
Z 
< 

tr 

b 


LU 
CD 

z 
< 
cr 

b 


LU 
CD 

z 
< 

cr 

b 


UJ 
CD 

z 
< 

tr 

i- 


LU 
CD 

z 
< 
cr 

b 


LU 

CD 
z 
< 

cr 

b 


LU 

CD 

z 
< 

rr 

b 


LU 
CD 

z 
< 
cr 

b 


LU 
CD 

z 
< 

rr 

b 


LU 
CD 

z 
< 
rr 

b 


UJ 
CD 

z 
< 
tr 

b 



Final State of the Reservation Report - Training Year 2012 



171 






o 




V) 


r^ 


■D 


u 


% 


a 




a 




\- 


A 




> 



CD 
































a: 


U_ 




U_ 






z 


z 


z 


z 


z 


■D 






A 
























a) 


































































1i 


o 


(N 


O 




en 
o 
ci 


O 


o 


CM 


o 

1J) 


q 


O) 


T3 






cc 


to 


T_ 


Ci 


Ci 


CO 


^ 


Ci 


T_ 


d 


"6 

C 






























CO 






*J 


O) 




T- 


o 

CO 


«- 


CO 


OJ 


O 

CO 


■^ 


o 

CO 


CM 






a 




o 




o 


o 


o 




o 




o 


o 


CD 






s 


O 


(D 


o 


ci 


ci 


CD 


ci 


CD 


ci 


O 


ci 


TO 

C 






(A 


cd 


CD 


CD 


CD 


CD 


CD 


CD 


CD 


CD 


CD 


CD 


^ 


^ 


^ 


^ 


^ 


^ 


^ 


^ 


^ 


k: 


^ 


ro 






c 

3 






























CD 


CD 


CD 


CD 


CD 


3 


CD 


CD 


CD 


CD 


CD 


a) 






S 


S 


S 


S 


S 


Z> 


S 


S 


S 


S 


S 


h- 






4> 
























jg 
























Z) 








3 












Z) 








Z> 








75 
























c 






3 






























a 
























"CD 






























£ > 


G 

Z 


CO 


IT) 
CO 


i^ 
■* 


CD 

cm 


o 
o 
cn 

CD 


Q 

Z 


CO 


CO 

ci 


CO 

CM 


Z 


> 

TO 
















*~ 












"ra 






























T3 
CD 


















c 
















> 

75 


>i 






















_C 






o 

E 


ai 

a. 


■o 


c 


aj 


aj 
o 


o 
E 


CU 

a. 


■c 


o 

c 




c 






£ 




O 




N 


c 


o 




o 




N 


CZ 


T3 






< 


< 


<J 






3 

1- 


< 


O 






1- 


ju 


















z 












"c 
a) 






■a 


QQ 


QJ 


CQ 


CQ 


o 


o 


CQ 


CQ 


CQ 


CQ 


o 


O 


O 


O 


o 


o 


O 


o 


O 








- « 


O 


O 


o 


o 


o 


CO 


o 


O 


CI 


O 


o 


c 
o 

s 

E 






1 


1 


1 


1 


1 

CO 


1 

CO 


1 


1 


1 


1 


1 

CO 








co 


co 


co 


co 


CO 


CO 


CO 


CO 






























■a 
























o 






If 

3 | 


O 


o 


O 


o 


o 


o 


o 


o 


o 


o 


o 








CM 


CM 


CM 


CM 


CM 


CM 


CM 


CM 


CM 


CM 


CM 


a) 
































CO 


CO 


CO 


CO 


CO 


■'■ 


CO 


CO 


CO 


CO 


CO 


3 






cm 


CM 


CM 


CM 


CM 


CM 


CM 


CM 


CM 


CM 


CM 


T5 






W 


m 


in 


in 


in 


in 


ID 


ID 


ID 


in 


in 


in 










o 


O 


O 


O 


O 


O 


O 


O 


o 


o 


o 


O 

E 








CO 


CO 


CO 


CO 


CO 


CO 


CO 


m 


m 


m 


LO 


O) 


o 


O 


O 


o 


O 


O 


CD 


CD 


CD 


CD 


CD 








c 


O) 


O) 


O) 


O) 


O) 


CJJ 


ID 


ID 


in 


in 


in 


c 








00 


CQ 


CO 


CO 


CO 


CO 


CO 


CO 


CO 


CO 


00 






<g 


CD 


CO 


CO 


CD 


CD 


CD 


CD 


CD 


CD 


CD 


CD 








CO 


CO 


CO 


CO 


CO 


CO 


CO 


CO 


CO 


CO 


CO 


i* 


c 
o 




Ul 




1^ 


1^ 


1^ 
















o 






CO 


CO 


CO 


CO 


CO 


CO 


CO 


CO 


CO 


CO 


CO 


































a 


O) 


O) 


O) 


O) 


cn 


O) 


CO 


CO 


CO 


CO 


CO 


a> 


^ 




c 

'£ 
c 
o 

z 


CM 
CO 
O 


(M 
CO 
O 


CM 

CO 

o 


CM 

CO 

o 


CM 
CO 

o 


CM 
CO 
O 


cn 

CM 

o 


cn 

CM 


CM 
O 


CM 
O 


CD 
CM 

o 


c 


CO 

> 

+2 




CD 


CO 
'J- 


CO 


CD 


CD 


CD 


CM 
CD 


CM 
CD 


CM 
CD 


CM 
CD 


CM 
CD 


TO 

CO 

CO 


TO 
CD 






















































_a) 






Q 


O 


<J 


<J 


o 


o 


o 


< 


< 


< 


< 


< 


T3 


c 




& 


LJJ 


LJJ 


UJ 


UJ 


LJJ 


UJ 


S 


3 


s 


s 


s 


-23 

TO 


c 
o 




E 


cd 


CD 


CD 


CD 


CD 


CD 


CD 


CD 


CD 


CD 


CD 


E 


s 






z 


z 


Z 


Z 


z 


z 


Z 


z 


Z 


Z 


z 






a: 


a: 


a: 


ce 


or: 


ce 


ce 


cn 


ce 


ce 


tr 


"co 


E 




■a 


i- 


i- 


i- 


i- 


1- 


i- 


i- 


l- 


i- 


i- 


1- 


CI) 






w 


to 


(0 


to 


to 


w 


co 


co 


co 


co 


co 


CO 






iZ 


to 


(0 


in 


CO 


CO 


CO 


CO 


CO 


CO 


CO 


CO 


CD 

3 

> 


CD 

3 
U 






















































<D ±i 




o 
























-3 


« E 




c 


























E Zi 




o 


LJJ 


LJJ 


UJ 


UJ 


LJJ 


LJJ 


< 


< 


< 


< 


< 


_a> 


1 S 




1 














CM 


CM 


CM 


CM 


CM 




< 


< 


< 


< 


< 


< 


< 


< 


< 


< 


< 


cjj 


<D O 




o 

_l 


cd 


CD 


CD 


CD 


CD 


CD 


CD 


CD 


CD 


CD 


CD 


■D 


CO o 




z 


z 


z 


z 


z 


z 


z 


z 


z 


z 


z 


c 
o 

-z. 


— <u 




a: 


cc 


a: 


in 


or 


ce 


ce 


cc 


cc 


cc 


cc 


S Q 


E 




b 


\- 


i- 


h- 


t- 


i- 


\- 


H 


1- 


h- 


h 






to 


(0 


(^ 


co 


co 


co 


co 


CO 


co 


co 


CO 






to 


in 


co 


CO 


CO 


CO 


CO 


CO 


CO 


CO 


CO 


II 


<D "O 


c 


























3 

CO 


Z! O 




LJJ 


UJ 


UJ 


UJ 


LJJ 


LJJ 


LJJ 


UJ 


UJ 


UJ 


LJJ 


75 £ 

> <L1 


t: 
o 

<D 


Q 


CD 


CD 


CD 


CD 


CD 


CD 


CD 


CD 


CD 


CD 


CD 


a) 


CO S 


o 


z 


z 


z 


z 


z 


Z 


z 


z 


z 


z 


Z 




£ ii 


or 


< 


< 


< 


< 


< 


< 


< 


< 


< 


< 


< 








55 


a: 

i- 


IT 

1- 


i- 


a: 

i- 


a: 
i- 


a: 

i- 


a: 

i- 


1- 


1- 


01 


1- 


CO ™ 

I a 

z: ^ 


<D —1 

CO oi 


II 

_l 



Final State of the Reservation Report - Training Year 2012 



172 




15 

Q 

E 



CO 



5 






„ 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


co 


o 


CO 


o 


o 


O 


o 


o 


o 


co 


o 


o 


o 


tn 






£K 


CM 


CM 


CM 


CM 


(M 


CM 


(M 


CM 


CM 


CM 


CM 


(M 


CM 


(M 


CM 


CM 


CM 


CM 


(M 


CM 


CM 


CM 


CM 


CM 


CM 


(M 


CM 


CM 


CM 


CM 


> 








to 


m 


o 


cn 


UJ 


m 




O 


cn 


O 


UJ 


<7) 


in 


<n 


UJ 


CD 


(O 


o 


<n 


O 


UJ 


(7) 


cn 


<n 


UJ 


(7) 


<n 


rj 


cn 


<r> 


TO 






























































£ 




o 


o 


o 




o 


O 


O 


o 


o 




O 


o 


o 




O 


O 


o 


o 


O 




O 


o 


o 




O 


o 


o 


o 


o 


O 






w 


_, 


_, 


—I 


_, 


_l 


, 


_, 


_, 


_, 


—I 


_, 


_, 


_, 


_, 


—I 


_, 


—I 


_, 


_, 


_, 


_, 


—I 


_, 


_i 


_, 


_, 


_, 


_, 


_i 


_, 










cj 


CJ 


O 


cj 


o 


CT 


o 


CT 


CT 


CT 


CT 


o 


CT 


o 


CT 


CT 


O 


CT 


CJ 


CJ 


CJ 


CT 


CJ 


O 


CJ 


o 


CJ 


CJ 


CT 


CJ 








3 


z> 


Z> 


Z> 


Z> 


z> 


Z> 


D 


Z> 


Z) 


Z> 


Z) 


z> 


Z) 


z> 


Z> 


Z) 


z> 


Z) 


Z) 


z> 


Z) 


Z> 


Z) 


z> 


z> 


Z) 


z> 


Z) 


Z> 


Z) 








0) 

IP 






























































(U 


































































Z) 


TO 

£Z 

TO 






1 5 

E > 


n 


CM 


n 


CD 


n 




n 


n 


OD 


n 


n 




n 


UJ 


n 


CO 


n 


n 


CO 


n 


n 


in 


n 


a> 


n 




n 


n 


,_ 


n 


f- 
II 

d 






^ 


CM 


^: 


CM 


^i 


CM 


^ 


<i 


IT) 


^: 


^i 




^ 




^: 




^i 


^ 


CO 


^ 


^ 


CO 


<L 




^ 




^i 


^i 




^ 


























c 




















c 




















c 








CD 


O 

F 


a 


T3 


U 


O 

F 


a 


■a 

4> 


c 
a; 


O 


CD 
o 

> 
o 


O 

F 


Q. 


4L> 


CJ 

c 


O 

F 


53 
a. 


■o 




CJ 


o 

> 

CD 

o 


O 

F 




■a 

<L) 




O 

F 


S3 
a 


■a 

CD 


c 

(0 




<D 
o 

>. 

a> 
O 


TO 
> 













N 




o 


r 


Nl 




O 


Nl 







l - 


Nl 




o 


Nl 




o 


(- 


M 


TO 






< 


< 


u 






< 


U 




1- 




< 


U 






< 


u 




1- 




<f 


u 






■c 


U 




1- 




























z: 




















7! 




















^ 


X5 

£Z 

£Z 






o -a 


i- 


\- 


h- 


1- 












□ 
o 

31 
H 
LU 


f- 


h- 


h- 


\- 












Q 
O 

31 
h- 
UJ 


H 


i- 


h- 


1- 












Q 

o 

31 
h- 
UJ 


■-> o 

i s 

1J 


LL 
Q 

LL 


LL 

Q 

LL 


LL 
□ 

_l 
LL 


LL 
Q 

LL 


O 

i- 


O 

l- 


o 

i- 


O 


5 
o 

1- 


LL 
Q 

LL 


LL 

Q 

LL 


LL 
Q 

LL 


LL 

Q 

LL 


O 

i- 


o 


O 

l- 


O 

1- 


O 

1- 


LL 

a 

LL 


LL 
□ 

_l 
LL 


LL 

a 

LL 


LL 
Q 

_l 
LL 


o 

1- 


o 

1- 


O 

l- 


O 

1- 


o 

1- 






o 

JZ 






























































^ 










































































o 


o 


o 


o 


o 


o 


o 


o 


o 


CO 


o 


o 


o 


o 


<r> 


o 


o 


o 


o 


CO 


o 


o 


o 


o 


o 


o 


ro 


o 


o 


CO 








Z 






























































TO 






< 


< 


< 


< 


< 


< 


< 


< 


< 


< 


< 


< 


< 


< 


< 


< 


* 


< 


< 


< 


< 


* 


< 


< 


< 


< 


< 


< 


< 


< 






P 


W 


w 


w 


to 


</> 


w 


t/J 


W 


w 


U) 


w 


0) 


w 


w 


U) 


w 


w 


W 


W 


U) 


w 


U) 


w 


(/> 


w 


w 


W 


W 


W 


it) 


E 






■a 

8 g 




































































IN 


£N 


d 


IN 


*H 


^ 


S.-J 


CH 


^ 


£i 


tN 


SN 


y 


y 


W 


EH 


IW 


IN 


JN 


& 


tf 


y 


a 


S.H 


y 


SN 


y 


£J 


CI 


(N 








































































^ 


(lH 


IN 


EN 


IN 


y 


y 


tN 


^ 


a* 


LN 


W 


y 


IsN 


^ 


5.^ 


tN 


W 


SH 


tN 


^ 


y 


y 


S.H 


1>I 


IN 


^ 


W 


IN 


tN 






































































E 

£Z 

o 

a. 








o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 




































































O) 


O) 


oo 


a> 


00 


CT> 


O) 


a> 


O) 


cn 


a> 




N- 




N- 




N- 






N- 
































































































o 


o 


o 


o 


O 


o 


o 


o 


c^ 


o 


(T) 


<T) 


rn 


C!) 


(T) 


CT) 


IT> 


CD 


<T) 


(T) 


co 


co 


co 


co 


co 


co 


co 


co 


co 


co 


















































































































































































































CJ 


C) 


C) 


C) 


C) 


CJ 


r) 


CJ 


C) 


CJ 


C) 


C) 


CJ 


C) 


CJ 


C) 


C> 


CJ 


C) 


CJ 


C) 


C) 


C) 


c> 


C) 


ri 


CJ 


C) 


C) 


C) 


^z 








(M 


CM 


(M 


(M 


<N 


CM 


(M 


(M 


CM 


rM 






















CO 


CO 


CO 


CO 


CO 


CO 


CO 


CO 


CO 


CO 


TO 

^z 


£Z 

O 




D) 


UJ 


CD 


CD 


UJ 


UJ 


CD 


UJ 


UJ 


UJ 


UJ 


1^- 


1^- 




l~- 




1^- 






1^- 




CVJ 


1>J 


C^J 


(^J 


c^j 


IM 


CM 


C«J 


l»J 


C^J 




TO 
X5 




C 


cO 


co 


CO 


cO 


CO 


CO 


n 


rO 


CO 


CO 


U0 


U0 


U0 


U0 


W0 


U0 


iT> 


LO 


U0 


U0 


CO 


CO 


CO 


CO 


CO 


CO 


CO 


CO 


CO 


CO 


V) 




.C 
































































cj 


cj 


CJ 


CJ 


<LJ 


CJ 


u 


CJ 


c_J 


CJ 


O 


<LJ 


CJ 


CJ 


CJ 


CJ 


CJ 


CJ 


"J 


CJ 


CJ 


CJ 


CJ 


CJ 


CJ 


CJ 


CJ 


CJ 


CJ 


CJ 


TO 




a 






























































T3 








<n 


en 


(O 


cn 


<o 


cn 


<n 


(D 


cn 


(O 


cn 


<n 


cn 


<n 


(O 


cn 


CO 


cn 


<n 


(0 


cn 


(O 


cn 


<o 


cn 


<n 


(O 


cn 


(O 


cn 










•3- 


** 


* 


^r 


^1- 


^i- 


^f 


^i- 


^f 


<* 


^f 


^f 


^i- 


^i- 


^1- 


^f 


"* 


^i- 


^f 


^1- 


^f 


^1- 


^f 


■* 


^f 


^f 


^1- 


^i- 


^1- 


^f 




TO 
X5 


































































£ 






<r 


<r 


< 


< 


< 


< 


< 


< 


< 


< 


< 


< 


< 


< 


< 


< 


< 


< 


< 


< 


< 


<r 


< 


< 


< 


< 


*r 


< 


< 


< 




JZ 




M 


M 


II 


ii 


> 


> 


) 


) 


) 


> 


ii 


ii 


ii 


n 


) 


) 


) 


) 


■> 


) 


ii 


II 


ii 


II 


) 


) 


) 


) 


> 


) 


V) 










































































b 
































































sz 












o 


o 


o 


o 


o 


<r> 










o 


o 


o 


o 


o 


CO 










o 


o 


CO 


<r> 


o 


<r> 


3 






(0 






























































TO 
> 






i- 


i- 


1- 


1- 


1- 


H 


l- 


\- 


1- 


\- 


i- 


i- 


i- 


i- 


1- 


H 


1- 


\- 


i- 


h- 


l- 


1- 


l- 


1- 


i- 


l- 


h- 


\- 


\- 


\- 








> 


> 


>- 


> 


>- 


> 


> 


> 


> 


> 


> 


> 


> 


> 


> 


> 


V 


> 


> 


> 


> 


> 


> 


>■ 


> 


> 


> 


> 


> 


> 


'F *- 




CD 










_l 










_i 










_J 




_l 
























_l 




II 




u_ 






























































*"3 
O 


oh 


































































Q 






















CM 


<M 


CM 


(M 


Cn| 


CM 


CM 


CM 


(M 


CM 


CO 


CO 


CO 


<■■> 


CO 


CO 


CO 


CO 


CO 


CO 


1 R 






o 


o 


o 


r> 


r> 


o 


o 


n 


o 


o 


O 


o 


O 


r> 


o 


r> 


r> 


a 


O 


o 


o 


o 


<r> 


o 


o 


o 


o 


r> 


o 


rj 


<D 




a 


O 


n 


C) 


C) 


<■> 


t'J 


(■) 


CJ 


(,') 


CJ 


(.'} 


(') 


I 'J 


(■) 


(') 


C) 


C J t 


CJ 


C) 


C) 


C) 


C) 


C) 


(') 


C) 


(') 


C) 


C) 


C) 


C) 


X5 




ij 


fa 
u 
o 


7" 


7* 


7* 


7* 


T' 


7" 


V 


7" 


T 


-? 


7* 


7" 


7* 


7* 


7" 


7^ 


y 


7* 


7* 


■F 


7^ 


T' 


7 1 


7* 


7 1 


7 1 


7* 


7^ 


7^ 


7* 




E 


rr 


tY 


IT 


rv 


(Y 


rr 


(Y 


rr 


(Y 


or 


rv 


(Y 


rv 


ir 


rv 


rv 


rv 


rv 


IV 


rr 


rr 


rr 


rr 


rr 


rr 


rv 


rr 


IT 


rr 


rr 




i- 


\- 


h- 


h- 


\- 


H 


\- 


h- 


\- 


\- 


i- 


\- 


h- 


h- 


i- 


h- 


H 


h- 


1- 


h- 


i- 


i- 


\- 


i- 


i- 


i- 


i- 


h- 


H 


H 




_l 


v 


V 


V 


v 


V 


v 


V 


v 


■>- 


v 


v 


V 


v 


v 


V 


v 


V 


v 


V 


v 


v 


v 


■>- 


v 


v 


v 


v 


V 


V 


v 




rz 
































































Z) 


to O 


































































in 


III 


III 


in 


III 


in 


III 


in 


III 


in 


in 


III 


in 


in 


III 


in 


III 


in 


III 


in 


in 


in 


in 


in 


in 


in 


in 


III 


III 


in 


to 






Q 


CJ 


t'i 


C) 


C) 


(') 


t'j 


(') 


o 


V) 


V) 


t 1 ) 


t'i 


t'j 


i 1 ) 


t 1 ) 


C) 


t 1 ) 


CJ 


(') 


CJ 


C) 


C) 


C) 


o 


C) 


C) 


CJ 


CJ 


C) 


C) 








s 


s 


s 


s 


s 


*ff 


X 


^r 


s 


s 


^ 


s 


^ 


s 


^ 


^ 


if, 


^ 


^ 


.rS 


^ 


^ 


^ 


s 


^ 


X 


tf 


^ 


^ 


**• 




^ II 


IV 




< 


< 


< 


< 


< 


< 


< 


« 


<I 


< 


< 


< 


« 


<I 


< 


<I 


« 


< 


< 


< 


<I 


< 


< 


< 


< 


< 


« 


< 


« 


< 


to i 






W 




LH 


lh 


LH 

1- 


LH 

1- 


US 

1- 


LH 

1- 


1- 


L£ 

1- 


i- 


1- 




1- 


LH 

1- 


i- 


LH 

1- 


LH 

H 


LH 

1- 


LH 
(- 


LH 

1- 


LH 

1- 


LH 

1- 


LH 


LH 

1- 


LH 

1- 


LH 

1- 


LH 
H 


LH 

1- 


LH 

1- 


LH 

1- 


_i 



Final State of the Reservation Report - Training Year 2012 



173 




s> 2 

■o 



IS 



1l 
a. 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


O 


o 


o 


o 


o 


o 


o 


o 


o 


o 








ci 

(M 


o 

CM 


(N 


o 

(N 


CN 


ci 

(N 


ci 

(N 


r>i 


CN 


ci 

CN 


o 

CN 


ci 

CN 


CN 


ci 

CN 


ci 

CN 


CN 


ci 

CN 


CN 


CN 


ci 

CN 


.Crt 

T3 

e 

TO 

3 






™-i 


<P 


O) 


co 


CD 


O 


<p 


O) 




o 


CD 


<P 


O) 


^d- 


CD 


O) 


O 


CD 


(N 


O 


CD 






Q 


CO 


(N 


CO 


CD 


CO 


■* 


CO 


CO 


CO 


CN 


CO 


CO 


CD 


■* 


CO 


CO 


ra 






S 




O 


ci 


ci 


ci 




ci 


ci 


ci 


ci 




ci 


ci 


ci 


ci 


ci 




ci 


ci 


ci 


> 

to 

JZ 

(LI 
> 

O 
£3 

CO 
T3 

o 
a) 






to 

c 


© 


© 





© 


© 


© 


O 


© 


© 


© 


© 


© 


© 


© 


© 


© 


© 


© 


© 


© 






3 


Z) 


Z) 


Z> 


Z) 


Z) 


3 


Z) 


Z) 


Z) 


Z) 


3 


Z) 


Z) 


Z) 


Z) 


Z) 


Z) 


Z) 


D 


Z) 

















































Z> 


z> 


Z) 


Z> 


Z> 


D 


D 


D 


D 


-> 


D 


D 


z> 


z> 


-> 


D 


Z) 


Z) 


Z) 


-1 


T3 




















































a 










































o 

C 

to 

TO 
















































— a> 










































5 






|| 


G 


G 


b 


O 


G 


G 


G 


G 


G 


o 


G 


G 


G 


G 


CD 


G 


G 


G 


G 


o 


tu 






Z 


Z 


z 


Z 


Z 


Z 


Z 


Z 


Z 


CD 


Z 


Z 


Z 


Z 


CO 


Z 


Z 


z 


Z 


CO 


g. 






c > 










































TO 

C 

m 


























































































^z 
















c 






















c 










b 






















































o 

E 




T3 


c 


aj 
o 


o 

E 


ai 

Q. 

a. 


T3 


0) 

"En 
en 


c 


o 

E 




T3 


c 




a) 
o 


o 

E 


T3 




c 


- D 

3 






c 




o 




N 




o 




c 


N 




o 




N 


O 






c 


Kl 








< 




o 








o 




s 






o 






o 






^ 










< 










< 






1- 




< 












< 




b 




_g 
















Z 






















Z 










"ci 
> 
















































O "D 


hj 


hj 


b 


bj 


a 
o 

X 
b 


_i 


_i 


_l 


_i 


_i 


hj 


Hj 


H 


H 


_l 


a 
o 

i 
h 


_i 


_, 


^ 


_i 


"ro 






~ 

If 


Li_ 

G 


Q 


G 


G 


< 

1- 
O 


< 

b 




< 

1- 

o 


< 

1- 
O 


< 

1- 
O 


u_ 
G 


u_ 

G 


u_ 
G 


u_ 
G 


< 

1- 
o 


< 

1- 
O 


< 

b 

o 


< 

b 

o 


< 

b 
O 


T3 

a) 






HI 


L- 


L_ 


L- 


L- 


2 


1- 


1- 


1- 


1- 


1- 


LL 


Li_ 


U- 


U_ 


1- 


2 


1- 


1- 


1- 


1- 


£Z 

u 

"iz 
a) 






O 


O 


o 


O 


O 


o 


o 


o 


o 


o 


o 


o 


O 


o 


O 


o 


o 


o 


o 


o 


o 






(N 


CN 


(N 


(N 


to 


(N 


CN 


CN 


CN 


CN 


CN 


CN 


CN 


CN 


CN 


CO 


CN 


CN 


CN 


CN 






a! 


O 


O 


O 


O 


CO 


O 


O 


O 


o 


O 


O 


O 


o 


O 


o 


CO 


o 


O 


O 


O 






s 


<o 


CO 


<D 


CD 


c0 


CD 


CD 


CD 


CD 


CD 


CD 


CD 


CD 


CD 


CD 


cO 


CD 


(D 


CD 


CD 








3 


3 


3 


3 


3 


3 


3 


3 


3 


3 


3 


3 


3 


3 


3 


3 


3 


3 


3 


3 


o 






1- 


to 


to 


to 


to 


W 


to 


to 


to 


to 


to 


to 


to 


to 


to 


to 


CO 


to 


CO 


CO 


to 


E 






■D 










































_2 






if 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 








(N 


CN 


(N 


(N 


CN 


(N 


(N 


CN 


CN 


CN 


CN 


CN 


CN 


CN 


CN 


CN 


CN 


CN 


CN 


CN 


a) 

zs 






° i 


■* 


"* 


■* 


■* 


"* 


■* 


-* 


-* 


■* 


^d- 


■* 


^d- 


^d- 


^d- 


^d- 


■* 


^d- 


■* 


•* 


^d- 






C! 


C! 


Ci 


C! 


c 


CJ 


e 


e 


e 


C! 


C! 


e 


C 


C! 


C! 


C! 


C 


e 





C! 






W 


in 


m 


in 


m 


m 


in 


in 


in 


in 


m 


in 


in 


in 


m 


m 


in 


in 


in 


in 


m 


O 

£ 
en 








o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 






= £_ 


■+ 


■* 


** 


■+ 


*# 


■+ 


■+ 


■+ 


■+ 


'j- 


CO 


co 


co 


co 


co 


co 


co 


co 


co 


co 






3 .E (fl 


O) 


O) 


O) 


O) 


O) 


O) 


en 


en 


O) 


O) 


in 


in 


in 


m 


in 


in 


in 


in 


in 


m 


c 






If 1 


** 


tf 


■* 


■* 


tf 


^ 


■* 


■* 


■* 


-^ 


■* 


-* 


-* 


-* 


-* 


■* 


-* 


^ 


■* 


-* 


t 






(0 


(0 


(0 


CO 


CO 


(O 


CO 


(O 


CO 


CO 


CO 


CO 


CO 


(0 


CO 


CO 


CO 


CO 


CO 


CO 


o 














































a. 

0) 
















































£ 










































-C 








■+ 


■* 


^i- 


^r 


■* 


■^ 


•* 


■+ 


■+ 


'J- 


cO 


c0 


cO 


cO 


cO 


cO 


cO 


cO 


o0 


cO 


-£Z 






« U) 


O) 


O) 


O) 


O) 


O) 


O) 


O) 


O) 


O) 


O) 


m 


in 


in 


m 


in 


in 


in 


in 


m 


m 






■a n 


■* 


tf 


■* 


-* 


«r 


■* 


■* 


■* 


■* 


-* 


-* 


-* 


-* 


-* 


-* 


■* 


-* 


■* 


■* 


-* 






i- 


(N 


CN 


(N 


(N 


CN 


(N 


(N 


(N 


(N 


CN 


(N 


CN 


CN 


CN 


CN 


CN 


CN 


CN 


CN 


CN 














































CO 
(0 

a) 
















































T5 








< 


< 


< 


< 


< 


< 


< 


< 


< 


< 


< 


< 


< 


< 


< 


< 


< 


< 


< 


< 


0) 






Q 


L_ 


u_ 


L_ 


L_ 


Z) 


Z) 


Z) 


Z) 


Z) 


Z) 


U_ 


u_ 


u_ 


u_ 


Z) 


D 


Z) 


Z) 


D 


Z) 


E 


d 














































g 




at 


>■ 


>- 


>* 


> 


>- 


>- 


>- 


>■ 


^ 


>• 


>s- 


> 


>- 


>- 


> 


> 


>- 


y 


>- 


y 


CO 






a 


< 


< 


< 


< 


< 


< 


< 


< 


< 


< 


< 


< 


< 


< 


< 


< 


< 


< 


< 


< 


CO 




E 

TO 
(0 


2 


2 


2 


2 


1, 


i. 


i, 


i, 


i, 


^ 


2 


2 


2 


2 


S 


Ej 


Sj 


£ 


£ 


£ 


|D 




to 


to 


to 


tO 


to 


to 


to 


to 


to 


to 


to 


to 


to 


to 


to 


CO 


to 


CO 


CO 


to 


m 


"ro 






i^ 


r^ 


1^ 


1^ 




1^ 


1^ 


1^ 


1^ 


1^ 


O) 


O) 


O) 


O) 


O) 


O) 


■J) 


O) 


O) 


O) 








<D 


CD 


<D 


CD 


CD 


CD 


CD 


CD 


CD 


CD 


CO 


co 


co 


co 


CO 


CO 


CO 


CO 


CO 


CO 




ro 




"55 


■* 


■* 


■* 


■* 


tl" 


^t 


■* 


-* 


■* 


-3- 


■* 


tT 


tT 


tT 


-* 


■* 


-* 


■* 


■* 


^d- 


"ro 


1o 




LI. 


^ 


^ 


^ 


^ 


^ 


S 


1 


i 


^ 


1 


^ 


1 


i 


3 


1 


t 


i 


i 


^ 


I 


> 






2 


2 


2 


2 


S 


S 


2 


2 


2 


2 


2 


2 


2 


2 


2 


2 


2 


2 


2 


2 


-j 


CD -t-- 

£ E 
















































C _| 




a 










































jJ 


E c 




c 


(0 


CO 


tO 


tO 


to 


to 


to 


to 


to 


to 


to 


to 


to 


to 


to 


CO 


to 


CO 


CO 


to 


a) 


•° -B 






1^ 




1^ 


1^ 




1^ 


1^ 


1^ 


1^ 


l^ 


O) 


en 


O) 


O) 


O) 


O) 


O) 


O) 


O) 


O) 




ro y 




s 

u 

o 

_l 


CD 


CD 


CD 


CD 


CD 


CD 


CD 


CD 


CD 


CD 


CO 


CO 


CO 


CO 


CO 


CO 


CO 


CO 


CO 


CO 


c 
o 


-^ <u 


B 


"* 


*f 


■* 


■* 


1" 


■* 


■* 


■* 


■* 


-* 


■* 


-* 


-* 


VF 


-* 


a 5 


-* 


■* 


^ 


-* 


IS 


^ 


^ 


^ 


^ 


^ 


^ 


^ 


^ 


^ 


i 


^ 


i 


i 


i 


i 


I 


1 


i 


^ 


1 


_J 


2 


2 


2 


2 


2 


S 


2 


2 


2 


s 


2 


2 


2 


2 


2 


2 


2 


2 


2 


2 


II 


B "a 


CD 

c 












































3 


1 




LU 


LU 


UJ 


UJ 


LU 


UJ 


UJ 


UJ 


UJ 


UJ 


UJ 


UJ 


UJ 


UJ 


UJ 


LU 


UJ 


LU 


LU 


LU 


CO 


■u "S 


o 


a 


© 





C9 


© 


O 


O 


O 


© 


© 


© 


© 


© 


© 


© 


© 


© 


© 


© 


© 


© 


a) 


-o ^ 


a) 


0) 


z 


z 


z 


z 


Z 


z 


z 


z 


z 


z 


z 


z 


z 


z 


z 


Z 


z 


Z 


Z 


Z 




0) || 


Ct 


< 


< 


< 


< 


< 


< 


< 


< 


< 


< 


< 


< 


< 


< 


< 


< 


< 


< 


< 


< 




CO _J 

E a 




« 


a: 

b 


a: 
b 


a: 

b 


a: 

b 


a: 

h- 


a: 


a: 

I- 


a: 

I- 


a: 

I- 


1- 


a: 

I- 


1- 


a: 

I- 


a: 

I- 


a: 

I- 


a: 


a: 

I- 


a: 

b 


a: 

b 


i- 


0) CO 

I I 


ii 

_! 












































z: ^ 


CD oj 


0) 



Final State of the Reservation Report - Training Year 2012 



174 



Q 
0- 

0. 

(/) O T3 _l _l _l 



~ s 

s 

*" -g 

ra > 

l- t/i 

9 

o> 

c 
cs 



_l 


o 
c- 

CM 


o 
d 

CM 


o 
o 

CN 


o 
o 


o 

CN 


o 
o 
o 
m 


o 

o 

CN 


o 


o 
o 
o 
m 


o 

iri 


o 

OJ 
CS 




o 

CN 




o 
d 


o 
d 
m 


o 
iri 

CN 


o 
d 


o 
d 


o 
d 
m 


o 
d 


o 
o 
o 

m 


o 

tri 

CO 


o 
o 
o 

m 


o 

CN 


o 
d 

CM 


o 
c- 

CN 


o 
d 

CN 


o 
o 

CN 


o 
o 


o 


o 
o 
o 
m 


o 
o 

CN 


o 
d 


o 
o 
o 

m 


o 

iri 


o 

CN 

d 


o 

CN 


o 

CN 


o 

CN 


Q 

S 


O 

oS 

CO 


CD 


CN 

iri 


r*. 


o 
o 
o 


o 

CN 


o 
(J) 

CO 


iri 


o 

CD 


CD 


CO 
CD 

o 
o 


co 
o 
o 


CO 

LO 

o 
c> 


C7> 
C- 

c> 


m 
m 
d 


CN 

d 


CD 


m 


CN 


CD 


CO 


o 

CO 


CD 


o 

in 


o 

CO 

d 


m 
d 


O 

oS 

CO 


CD 


CN 

iri 


N- 


o 
o 
d 


o 

CN 


O 
(T) 
CO 


iri 


o 

CD 


CD 


CD 
CD 
O 

d 


CO 
O 

d 


CO 

in 
d 


o 
d 


(A 

c 

3 


_l 

CD 

3 


_l 

CD 

3 


_i 

CD 

3 


CD 

3 


O 

3 


CD 

3 


CD 

3 


CD 

3 


CD 

3 


CD 

3 


CD 

3 


CD 

3 


_l 

CD 

3 


_l 

CD 

3 


_i 

CD 

3 


CD 

3 


CD 

3 


CD 

3 


CD 

3 


CD 

3 


CD 

3 


CD 

3 


CD 

3 


CD 

3 


_l 

CD 

3 


_i 

CD 

3 


_l 

CD 

3 


CD 

3 


CD 

3 


CD 

3 


CD 

3 


CD 

3 


CD 

3 


CD 

3 


CD 

3 


CD 

3 


_l 

CD 

3 


_l 

CD 

3 


_i 



3 


_! 



3 


a 


- 




- 


- 


- 












3 


3 


3 


3 


3 


3 


3 


3 


3 


3 


- 


- 


- 


- 


- 




- 




-* 




- 












3 


3 


3 


3 


5 S 

a) ro 
E > 


CM 
CO 


in 

CD 


m 


1^- 
*d- 


CO 
CO 

o 


o 
o 

CO 

o 

CO 


o 

CO 


CO 

r-i 


o 
o 

CO 


CO 
ID 


a 

z 


D 

z 


a 

z 


a 

z 


a 

z 


a 

z 


a 

z 


D 

z 


a 


a 


CD 

iri 


o 
o 

CD 


o 


o 

CD 
CO 

CO 


o 
m 
d 


o 
o 

in 


o 

'd- 


CO 

1^- 


CO 
CO 


m 

CN 


CO 

CD 

d 


o 
o 

CO 

m 


o 

CO 
CD 
CN 


(N 


o 
o 

■>d- 

CO 


CO 
CN 


2 


2 


a 

z 


a 


> 

CO 

c 

< 


£ 

ZS 

c 
E 
zs 
< 


o 

E 
"iz 

< 


E 

3 
cs 

m 


c 
O 

o 

CO 


£ 

ZJ 

'£ 

O 


£ 
zj 
<j 

O 


o 


■a 


E 

CD 

ai 

X 


<L> 
Ifl 

c: 

O) 

c 

i 


o 


<L> 

< 


E 

i? 


E 

1- 


i- 

E 

I 
o 

JZ 

O 


is 
o 

O 


CD 

£l 
Cl 
O 




£ 

Z3 
f= 
CD 
TD 
JD 
>. 
O 

5 


> 

CO 


E 

zs 

£Z 
> 


"a; 
o 

z 


E 
=j 
"en 
in 
CC 
"5 

a 


E 

zs 
'cr 

0) 
CD 

CO 


E 

O 
CO 


cz 
a> 

en 

ZJ 

1- 


o 
In - 


£ 

ZJ 

c 
'E 

Z( 

< 


o 

E 

< 


E 

Z3 

ca 

m 


cz 
O 

b 

CO 


E 

zs 

£ 

O 


£ 
ri 

O 


o 


■a 

CD 


E 
zs 
"i/s 

CD 

cz 
ai 

i 


Ifl 

0) 

cz 

O) 

C 

3 


zs 
o 

CD 


o 

'cz 

< 


E 

Z( 

§ 

Q> 

CQ 


E 

ZJ 

.)= 

1- 


E 

T3 

= O 

»i 

u 


_i 
< 

\- 
O 

l- 


_l 

< 

h- 

O 

1- 


_i 
< 
h- 
O 

i- 


< 

H 

o 

1- 


< 

H 

o 

1- 


< 

O 

1- 


< 

1- 

O 

1- 


< 

1- 
O 

l- 


< 

\- 
o 

1- 


< 

i- 
o 

1- 


< 

1- 

o 

1- 


< 

H 
O 

1- 


_i 
< 
\- 
O 

l- 


_l 

< 

1- 

O 

1- 


_i 
< 
E- 
O 

l- 


< 

O 

1- 


< 

i- 

o 

1- 


< 

1- 
O 

l- 


< 
h- 
o 

1- 


< 

o 

1- 


< 

\- 

O 

l- 


< 

i- 
O 

i- 


< 

1- 
o 

1- 


< 

1- 

O 

l- 


_l 

< 

H 
O 

1- 


_i 
< 

1- 
O 

l- 


_l 

< 
h- 

O 

1- 


< 

H 
O 

1- 


< 
o 

1- 


< 
i- 
o 

i- 


< 

1- 

o 

1- 


< 

1- 
O 

1- 


< 

O 

1- 


< 

l- 
O 

l- 


< 

i- 
o 

i- 


< 

H 

o 

1- 


< 

O 
h- 


< 

1- 
O 

i- 


_i 
< 

1- 

o 

1- 


_l 

< 

O 

1- 


T3 
O 

"S 

■ffi 
a? 

H 


c- 
c- 

CD 

co 


o 

CN 
O 
CD 

CO 


CD 
O 

o 

CD 

co 


m 
o 

o 

CD 

CO 


o 

CN 
O 
CD 

CO 


m 
o 

o 

CD 

CO 


m 
o 

o 

CD 

CO 


m 
o 

o 

CD 

CO 


m 
o 

o 

CD 

CO 


m 
o 

o 

CD 
C7) 


< 

o 

CO 


o 

OJ 

o 

CD 

CO 


o 

CN 
O 
CD 

CO 


o 

CN 
O 
CD 

CO 


m 
o 

o 

CD 

CO 


m 
o 

o 

CD 

CO 


m 
o 

o 

CD 

CO 


m 
o 

o 

CD 

CO 


m 
o 

o 

CD 

CO 


m 
o 

o 

CD 

CO 


m 
o 

o 

CD 

CO 


m 
o 

o 

CD 

CO 


Gj 

o 
o 

CD 
CO 


o 
o 

CD 

CO 


o 

CN 
O 
CD 

CO 


c- 
o 

CD 

CO 


m 
c- 

c- 

CD 

CO 


o 
CN 
o 

CD 

CO 


m 
o 

o 

CD 

CO 


m 
o 

o 

CD 

CO 


o 

CN 
O 
CD 

CO 


m 
o 

o 

CD 

CO 


m 
o 

o 

CD 

CO 


m 
o 

o 

CD 

CO 


03 

o 
o 

CD 
CO 


m 
o 

o 

CD 

CO 


< 
o 

CO 


o 

CN 
O 
CD 

CO 


o 

CN 
O 
CD 

CO 


o 

CN 
O 

CD 

CO 


T3 
W 


o 

C! 

o 


o 

C! 

<n 

o 


o 

m 
o 


m 
o 


o 
in 

o 


o 


o 
o 


o 
o 


o 


O 

o 


o 

in 

o 


o 
o 


o 

G! 

o 


o 
o 


o 

cy 

m 

o 


o 
m 

o 


o 


o 
m 

o 


o 
m 

o 


o 

cl 

m 
o 


o 
m 

o 


o 

en 

o 


o 

en 

o 


o 

m 

o 


o 

cy 

o 


o 

m 

o 


o 
m 

o 


o 
m 

o 


o 
m 

o 


m 
o 


o 
m 

o 


m 
o 


o 
m 

o 


o 

m 

o 


o 

m 

o 


o 

m 

o 


o 
m 

o 


o 
m 

o 


o 

m 

o 


o 

el 

m 
o 


a 

a. 

E 
ro 
W 
T3 

as 


o 

Q. 

< 

1- 
CO 

cr 
co 

5 


o 

a. 
a. 
< 

i- 
co 
cr 

co 
5 


o 

Q- 

< 

1- 
CO 

cr 
co 

5 


o 

CL 

< 

1- 

co 
cr 

CO 

5 


o 

D. 
0. 
< 

1- 

co 
cr 

CO 

5 


o 

CL 
CL 
< 

1- 

co 
cr 

CO 

5 


"J- 

o 

Q.' 
CL 
< 

1- 

co 
cr 

CO 

5 


"J- 

o 

Q.' 
CL 
< 

1- 

co 
cr 

CO 

5 


o 

Q.' 
CL 
< 

1- 

co 
cr 

CO 

5 


o 
a 

CL 

< 

i- 
co 
cr 

CO 

5 


-* 
o 

a 

CL 

< 
i- 
co 
cr 

CO 

5 


o 
a 

CL 

< 
i- 
co 
cr 

CO 

5 


o 

CL 
CL 
< 

1- 

co 
cr 

CO 

5 


o 

CL 
CL 
< 

1- 

co 
cr 

CO 

5 


o 

CL 
CL 
< 

1- 

co 
cr 

CO 

5 


o 

Q. 
CL 
< 

1- 

co 
cr 

CO 

5 


o 

CL 
CL 
< 

1- 

co 
cr 

CO 

5 


*d- 
o 

CL 
CL 
< 

1- 

co 
cr 

CO 

5 


o 

Q.' 
CL 
< 

1- 

co 
cr 

CO 

5 


o 

Q.' 
CL 
< 

1- 

co 
cr 

CO 

5 


o 

CL' 
CL 
< 

1- 

co 
cr 

CO 

5 


o 
a 

CL 

< 

i- 
co 
tr 

CO 

5 


o 
a 

CL 

< 

i- 
co 
cr 

CO 

5 


O 

a 

CL 

< 
i- 
co 
ce 

CO 

5 


o 

CL 
CL 
< 

1- 

co 

cr 

CO 

5 


o 

CL 
CL 
< 

1- 

co 
cr 

CO 

5 


o 

CL 
CL 
< 

1- 

w 

cr 

CO 

5 


o 

CL 

CL 
< 

1- 

co 
cr 

CO 


o 

CL 
CL 
< 

1- 

co 
cr 

CO 


o 

CL 
CL 
< 

1- 

co 
cr 

CO 

5 


o 

CL 
CL 
< 

1- 

co 
cr 

CO 


o 

CL 
CL 
< 

1- 

co 
cr 

CO 

5 


o 
1 

CL 
CL 
< 

1- 

co 
cr 

CO 


o 

1 

a 

CL 

< 

i- 
co 
tr 

CO 


o 

1 

a 

CL 

< 

i- 
co 
tr 

CO 


o 
a 

CL 

< 

(- 

CO 

tr 

CO 


o 

CL 
CL 
< 

1- 

co 
cr 

CO 


o 

CL 
CL 
< 

CO 

cr 

CO 


o 

CL 
CL 
< 

1- 

co 
cr 

CO 

5 


o 

CL 
CL 
< 

1- 

co 
cr 

CO 

5 


Q 

C 

o 

13 
u 

o 

_l 


cd 

cr 
_i 
5 


CD 
cr 
_i 
5 


cd 

cr 
_i 
5 


cd 

cr 
5 


cd 

cr 
5 


CD 

-z. 
cr 

i 


CD 

z. 
cr 

i 


CD 

z 
cr 

i 


CD 

z 
cr 

5 


CD 

z 
cr 

3B 


CD 

z 
cr 

i 


CD 
z 
cr 

s 


CD 

z 
cr 

_i 


CD 

z 
cr 

_! 
5 


CD 

z 
cr 
_i 
5 


CD 

z 
cr 

5 


CD 

z 
cr 

5 


CD 

z 
cr 

i 


CD 

z 
cr 

5 


CD 

z 

cr 

5 


CD 

z 
cr 

5 


CD 

z 
tr 


CD 

z 
cr 


CD 

z 
cr 

5 


CD 
z 
cr 
_i 
5 


CD 

z 
cr 
_i 
5 


CD 
cr 
_i 
5 


CD 
cr 

5 


CD 

z 
cr 

5 


CD 

z 
cr 

5 


CD 

z 
cr 

5 


CD 

z 
cr 

5 


CD 
z 
cr 

5 


CD 

z 
tr 

5 


CD 

z 
tr 

5 




tr 
5 


o 

z 
cr 

5 



z 
cr 

5 


CD 
z 
cr 

_i 
5 


CD 

z 
cr 

_i 


O 

09 

W 


LU 


< 

CT 


LU 

o 

< 

cr 


LU 

cd 

z 

< 

cr 


LU 
CD 

z 
< 

cr 


UJ 
CD 

< 

cr 


UJ 
CD 

z. 
< 

cr 


LU 
CD 

z 
< 

cr 


LU 
CD 

z 
< 

cr 


LU 
CD 

z 
< 

cr 


LU 
CD 

z 
< 

cr 


UJ 
CD 

z 
< 
cr 


UJ 
CD 

z 
< 
cr 


LU 

CD 

z 
< 

cr 


LU 
CD 

z 
< 

cr 


LU 
CD 

z 
< 

cr 


LU 
CD 

z 
< 

cr 


LU 
CD 

z 
< 

cr 


LU 
CD 

z 
< 

cr 


LU 
CD 

z 
< 

cr 


LU 
CD 

z 
< 

cr 


LU 
CD 

z 
< 

cr 


LU 
CD 

< 

cr 


LU 
CD 

z 
< 

cr 


UJ 
CD 

z 
< 
cr 


LU 

CD 

z 
< 
cr 


LU 

CD 

z 
< 

cr 


UJ 
CD 

< 

cr 


LU 
CD 

z 
< 

cr 


LU 
CD 

z 
< 

cr 


LU 
CD 
Z 
< 
cr 


LU 
CD 

z 
< 

cr 


LU 

CD 

z 
< 

cr 


LU 
CD 

< 
cr 


LU 
CD 

< 
tr 


LU 
CD 

z 
< 

tr 


LU 
CD 

< 
tr 


LU 

CD 

z 
< 

cr 


LU 
CD 

z 
< 

cr 


LU 

CD 

z 
< 

cr 


LU 
O 

< 



i^i'na/ 5tate of the Reservation Report - Training Year 2012 



175 



55 

re 
a 
a. 
o. 



B > 
I- (/> 











o 


o 


o 


o 


o 


o 


o 


o 


o 


o 




o 


T3 




_l 
IT 


o 


o 


m 


o 


in 


o 


o 


o 


o 


o 


oi 


d 


-S 




*" 


>n 


CN 


" 


to 


*" 


m 


*d- 


m 


m 


CN 


O 
T3 






























_l 
Q 


in 
m 


CM 
CD 


CD 


•D 


- 


- 


CD 


tO 


o 

00 


o 


o 

CO 


in 


O 

£Z 




£ 


d 


o 
















m 


o 


d 


w 




Cfl 


_! 


. 






_i 








_l 








OJ 






























>. 




C 


o 


CD 


CD 


CD 


CD 


CD 


CD 


CD 


CD 


CD 


CD 


CD 


ro 




3 


3 


3 


3 


3 


3 


3 


3 


3 


3 


3 


3 


3 


c 

TO 






























0) 


























\- 




~ 


3 


3 


3 


3 


3 


3 


3 


-> 


-> 


-rs 


-^ 




— D 




D 


























D 




a 


























d 
o 




























































TO 




i 3 

£ > 


2 


a 


a 


a 

z 


a 

z 


Q 

2 


a 


(D 


o 

CD 


o 
in 


CO 

d 


o 
o 

o 


TO 
> 

TO 
TO 
T3 
































— 
























(D 






"5 






E 


















JZ 




a> 


\- 






^ 


E 




E 




E 


E 


c 




c 












c 






Z3 




^ 


<u 








re 
c 
< 


E 

I 
o 

O 


O 

O 


Q. 
Q. 
O 

O 


■a 

-Q 

"o 

2 


e 

Q> 
Q> 

CO 


ID 
> 

CO 


> 


iz 


"5 

a 


3 

O 

CO 


c 

1- 


o 
c 
N 


T3 

c: 

£Z 

o 






























c 






























O T3 


_i 








_l 








_i 












7 O 


< 


< 


< 


< 


< 


< 


< 


< 


< 


< 


< 


< 


1 




2l 


1- 


h- 


\- 


1- 


H 


h- 


1- 


i- 


h- 


1- 


1- 


1- 




o 


o 


o 


O 


O 


O 


O 


O 


o 


o 


O 


O 






S E 


1- 


h 


h- 


1- 


1- 


H 


E- 


\- 


p 


1- 


1- 


1- 


o 




u 


























T3 
































■o 






























o 


m 


CD 


CQ 


£0 


m 


CQ 


m 


m 


dj 


CQ 




m 


O 




iz 


o 


o 


o 


o 


o 


o 


o 


o 


o 


rs 




o 






S 


o 


O 


o 


O 


c- 


O 


o 


o 


c- 


O 


o 


o 


| 




CD 


CD 


CD 


CD 


CD 


CD 


CD 


CD 


CD 


CD 


1 

CO 


CD 






*- 


5 


5 


5 


5 


% 


5 


5 


5 


5 


5 


5 


CD 




a 


CO 


CO 


CO 


CO 


CO 


CO 


CO 


ra 


CO 


CO 


to 


C 




H 


























o 


c 
o 




























a 






























g 


ro 


"O 




























T3 


3 re 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 






0! 


0! 


0! 


CJ 


« 


« 


« 


Ci 


0! 


ca 


« 


^ 


JZ 


~m 


in 


m 


m 


m 


m 


m 


m 


in 


m 


in 


in 


in 


£Z 


ro 


v> 


^i- 


T 


■* 




•* 


^i- 


^f 




* 


^i- 


** 


■<* 


CD 


CD 




o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


jg 






























T3 




























10 


01 




























w 


SI 




























CD 




a 


^f- 


;* 


*d- 


■# 


*d- 


-d- 


'd- 


'd- 


'd- 


-d- 


'd- 


'd- 


T3 


_c 




o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


c 








1 








1 








1 


1 


TO 


.o 


"5. 


0. 


CL 


0. 


a 


CL 


a. 


CL 


a 


a 


a 


a 


a 


| 




E 
re 


D. 


CL 


CL 


a 


CL 


CL 


CL 


a 


a 


a 


a 


a 


CD 


< 


< 


< 


< 


< 


< 


< 


< 


< 


< 


< 


< 


to 


E 


w 


\- 


\- 


h- 


t- 


H 


i- 


f- 


i- 


H 


h- 


P 


\- 


(D 


O) 


03 


03 


« 


CO 


co 


03 


03 


co 


co 


03 


03 






"a 


01 


tr 


OS 


ct: 


E 


01 


01 


01 


01 


CE 


01 


01 




o 


g> 


X. 


^ 


^ 


^ 


* 


^ 


^ 


^ 


X 


^ 


^ 


^ 


(D 




ii_ 


co 


CO 


CO 


CO 


CO 


CO 


CO 


CO 


CO 


CO 


CO 


CO 


Z3 


a> 




g 


g 


5 


g 


g 


g 


g 


g 


g 


5 


g 


g 


CD 
> 


3 
































a 


























^i 




E 
O 


o 


CD 


CD 


CD 


CD 


CD 


CD 


CD 


CD 


CD 


CD 


CD 


O 


z 


Z 


2 


Z 


z 


z 


z 


z 


z 


z 


z 


z 


CD 


3 n 

CD .Q 


T3 


tr 


a: 


ly 


ct: 


01 


01 


01 


ce 


01 


01 


01 


01 


"K 


o 


^ 


^ 


^ 


^ 


^ 


^ 


^ 


^ 


^ 


^ 


^ 


^ 


T3 


L0 O j. 


o 


_i 








_l 








_l 










— CD "^ 


-J 


g 


5 


5 


5 


g 


5 


5 


5 


g 


5 


5 


5 


O 


n Q - 1 






















































II 


a) -a ™ 




























3 


=! o E 




LU 


LU 


LU 


LU 


LU 


LU 


LU 


LU 


LU 


LU 


LU 


LU 


ra £ Is 


Q 


o 


CD 


CD 


CD 


CD 


CD 


CD 


CD 


CD 


CD 


CD 


CD 


io 


£ II tt 




^ 


2 


z 


2! 


z 


z 


z 


z 


s 


z 


2 


z 




cu 


< 


< 


< 


< 


< 


< 


< 


< 


< 


< 


< 


< 


OJ 


(0 


ce 


cr 


01 


ce 


cc 


cc 


01 


01 


01 


cc 


cc 


01 






*: 


X. 


X. 


^ 


X. 


^ 


^ 


^ 


•* 


^ 


:*: 


^ 


to £2 

% a 


a) —i ll 

CD rN « 



i^i'na/ State of the Reservation Report - Training Year 2012 



lib 



Attachment 2 

J, K, and T Ranges Sampling and Analysis 

Data Report 

By TetraTech 

December 2011 



12 



Final State of the Reservation Report - Training Year 2012 



111 



Draft 
J, K and T Ranges Sampling and Analysis 

Data Report 

Massachusetts Military Reservation 
Cape Cod, Massachusetts 

December 2011 



Prepared for: 

U.S. Army Corps of Engineers 

New England District 

Concord, Massachusetts 

for 

Massachusetts Army National Guard 

Camp Edwards, Massachusetts 



Prepared by: 

Tetra Tech EC, Inc. 
160 Federal St., Boston, MA 02110 
Contract No. DACW33-03-D-0006 



Final State of the Reservation Report - Training Year 2012 



178 



Draft J, K and T Ranges Sampling and Analysis Data Report 
December 2011 



TABLE OF CONTENTS 

1.0 FIELD ACTIVITIES SUMMARY 1 

1.1 Juliet Range 1 

1.2 Kilo Range 1 

1.3 Tango Range 2 

2.0 SUMMARY 3 



FIGURES 



Figure 1 . J Range Sampling Locations 

Figure 2. K Range Sampling Locations 

Figure 3. T Range Sampling Locations 



APPENDIX 



Appendix A Data Tables 



Table 
Table 
Table 
Table 
Table 
Table 
Table 
Table 
Table 
Table 



J Range 
J Range 
J Range 
K Range 
K Range 
K Range 
T Range 

8 T Range 

9 T Range 
10J, Kand 



Validated Soil Data 
Validated Lysimeter Data 
Validated Groundwater Data 
Validated Soil Data 
Validated Lysimeter Data 
Validated Groundwater Data 
Validated Soil Data 
Validated Lysimeter Data 
Validated Groundwater Data 
T Ranges Validated STAPP Data 



2011-O-JV10-00M 



Final State of the Reservation Report - Training Year 2012 



179 



Draft J, K and T Ranges Sampling and Analysis Data Report 
December 2011 



1.0 FIELD ACTIVITIES SUMMARY 

Field activities for the Fall 2011 Sampling Event were initiated on October 5, 2011 in 
accordance with the Statement of Work: Range Control Small Arms Ranges Sampling (dated 
August 23, 2011). The statement of work summarizes the approved modifications to the 
Operations Maintenance and Monitoring/Best Management Practices Plans for the Juliet 
Range, Kilo Range and Tango Ranges. All samples were submitted to Test America 
Laboratory, Inc. in Burlington, Vermont for analysis. Results from the October 2011 sampling 
events are presented in data tables organized by Range and matrix in Appendix A. 

1 .1 Juliet Range 

Soil samples were collected using the incremental sampling method from six equal-sized grids 
(Areas 1 through 6) 5-meters wide and the full length of the firing line extending along the range 
floor from the firing line to the berm as shown in Figure 1 . 

One hundred point composite samples were collected from depth of to 3 inches below ground 
surface (bgs) on October 13, 2011. Two replicate 100-point samples were also collected from 
Areas 1, 3 and 5. All samples were ground and processed in accordance with Method 8330B. 
Samples collected from Areas 1 through 5 were submitted for lead, copper, antimony, zinc and 
tungsten analyses via Method 3050B/6020 and nitroglycerin analysis via Method 8330B. The 
sample collected from Area 6 was submitted for lead, copper, antimony, zinc and tungsten 
analyses via Method 3050B/6020. 

Vadose zone water samples were collected from three pan lysimeters (LYJRNG01, LYJRNG02 
and LYJRNG03) on October 11 and 12, 201 1. One half of the sample volume was field filtered 
and both unfiltered and filtered samples were submitted for analysis. Unfiltered (TOTAL) 
samples were submitted for lead, copper, antimony, zinc and tungsten analysis via Method 
3050B/6020 and nitroglycerin via Method 8330B. Filtered (FLDFLT) samples were submitted 
for lead, copper, antimony and zinc analysis via Method 3050B/6020. Figure 1 shows locations 
of the pan lysimeters. 

Groundwater samples were collected from two monitoring wells MW-471S and MW-472S on 
October 5 and 6, 201 1 . One half of the sample volume was field filtered and both unfiltered and 
filtered samples were submitted for analysis. Unfiltered (TOTAL) samples were submitted for 
lead, copper, antimony, zinc and tungsten analysis via Method 3050B/6020 and nitroglycerin via 
Method 8330B. Filtered (FLDFLT) samples were submitted for lead, copper, antimony and zinc 
analysis via Method 3050B/6020. Groundwater sample locations are shown on Figure 1 . 

A sample was collected from the water accumulated in the STAPP system on October 13, 201 1 
and an unfiltered sample was submitted for TAL metals analysis by Method 3050B/601 OB/6020 
and tungsten analysis by Method 6020. 

1.2 Kilo Range 

Soil samples were collected using the incremental sampling method from six equal-sized grids 
(Areas 1 through 6) 5-meters wide and the full length of the firing line extending along the range 
floor from the firing line to the berm as shown in Figure 2. 
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One hundred point composite samples were collected from depth of to 3 inches below ground 
surface (bgs) on October 14, 18 and 20, 2011. Two replicate 100-point samples were also 
collected from Areas 1 , 3 and 5. All samples were ground and processed in accordance with 
Method 8330B. Samples collected from Areas 1 through 5 were submitted for lead, copper, 
antimony, zinc and tungsten analyses via Method 3050B/6020 and nitroglycerin analysis via 
Method 8330B. The sample collected from Area 6 was submitted for lead, copper, antimony, 
zinc and tungsten analyses via Method 3050B/6020. 

Vadose zone water samples were collected from four pan lysimeters (LYKRNG001 , 
LYKRNG002, LYKRNG003 and LYKRNG004) on October 12, 2011. One half of the sample 
volume was field filtered and both unfiltered and filtered samples were submitted for analysis. 
Unfiltered (TOTAL) samples were submitted for lead, copper, antimony, zinc and tungsten 
analysis via Method 3050B/6020 and nitroglycerin via Method 8330B. Filtered (FLDFLT) 
samples were submitted for lead, copper, antimony and zinc analysis via Method 3050B/6020. 
Field duplicate samples were collected and submitted from LYKRNG004. There was insufficient 
volume of water for all analyses in the lysimeter located at LYKRNG001 during sample 
collection on October 12, 2011 . A sample was collected on October 21, 2011 and an unfiltered 
sample was submitted for nitroglycerin analysis. Metals were analyzed from the pore water 
samples collected October 12, 201 1 . Figure 2 shows locations of the pan lysimeters. 

Groundwater samples were collected from two monitoring wells MW-473S and MW-474S on 
October 5, 2011. One half of the sample volume was field filtered and both unfiltered and 
filtered samples were submitted for analysis. Unfiltered (TOTAL) samples were submitted for 
lead, copper, antimony, zinc and tungsten analysis via Method 3050B/6020 and nitroglycerin via 
Method 8330B. Filtered (FLDFLT) samples were submitted for lead, copper, antimony and zinc 
analysis via Method 3050B/6020. Groundwater sample locations are shown on Figure 2. 

A sample was collected from the water accumulated in the STAPP system on October 12, 201 1 
and an unfiltered sample was submitted for TAL metals analysis by Method 3050B/601 OB/6020 
and tungsten analysis by Method 6020. 

1 .3 Tango Range 

Soil samples were collected using the incremental sampling method from six equal-sized grids 
(Areas 1 A through 1 E and Area 2A) 5-meters wide and the full length of the firing line extending 
along the range floor from the firing line to the berm as shown in Figure 3. 

One hundred point composite samples were collected from depth of to 3 inches below ground 
surface (bgs) on October 20 and 21, 2011. Two replicate 100-point samples were also 
collected from each of the range floor areas (Areas 1A through 1 E). All samples were ground 
and processed in accordance with Method 8330B. Samples collected from Areas 1A through 
1E were submitted for lead, copper, zinc, antimony and tungsten analyses via Method 
3050B/6020 and nitroglycerin analysis via Method 8330B. The sample collected from Area 2A 
was submitted for lead, copper, zinc, antimony and tungsten analyses via Method 3050B/6020. 
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Vadose zone water samples were collected from three pan lysimeters (LYTRNG011, 
LYTRNG012, and LYTRNG01 3) on October 11,2011. One half of the sample volume was field 
filtered and both unfiltered and filtered samples were submitted for analysis. Unfiltered (TOTAL) 
samples were submitted for lead, copper, antimony, zinc and tungsten analysis via Method 
3050B/6020 and nitroglycerin via Method 8330B. Filtered (FLDFLT) samples were submitted 
for lead, copper, antimony and zinc analysis via Method 3050B/6020. Figure 3 shows locations 
of the pan lysimeters. 

Groundwater samples were collected from two monitoring wells MW-467S and MW-489S on 
October 10 and 1 1 , 201 1 . One half of the sample volume was field filtered and both unfiltered 
and filtered samples were submitted for analysis. Unfiltered (TOTAL) samples were submitted 
for lead, copper, antimony, zinc and tungsten analysis via Method 3050B/6020 and nitroglycerin 
via Method 8330B. Filtered (FLDFLT) samples were submitted for lead, copper, antimony and 
zinc analysis via Method 3050B/6020. Groundwater sample locations are shown on Figure 3. 

A sample was collected from the water accumulated in the STAPP system on October 12, 201 1 
and an unfiltered sample was submitted for TAL metals analysis by Method 3050B/601 OB/6020 
and tungsten analysis by Method 6020. 

2.0 SUMMARY 

All samples have been collected in accordance with the August 201 1 SOW and the data has 
been reviewed and validated in accordance with standard procedures. Sample results have 
been compared to Level 1 Interim Action Levels for antimony, lead, copper and nitroglycerin in 
soil, pore water and groundwater samples. Analytical data tables are presented by Range and 
matrix in Appendix A. 

The lead and antimony results from the multi-point composite soil samples collected from all 
ranges were less than the action levels of 4,545 mg/kg and 1,750 mg/kg, respectively. The 
results for nitroglycerin in the MIS samples collected from the Area 1 at the J and K Ranges and 
Areas 1A, 1C, 1D and 1E at the T Range exceeded the action level of 5,000 ug/kg. The soil 
sample results for each range are presented in Tables 1 , 4 and 7. 

The lead, antimony and copper results from the lysimeter samples collected from all ranges 
were less than the action levels of 10 ug/L, 4.0 ug/L and 867 ug/L, respectively. The action 
level for nitroglycerin in pore water was 3.2 ug/L. 

As noted above, the lysimeter samples that were submitted were pore water that had 
accumulated in the lysimeter since the last sampling event in May 201 1 . The matrix of these 
samples presented major interferences in the analysis for nitroglycerin. The analytical results 
were thoroughly reviewed and the majority of the samples were non-detect at levels below the 
action level of 3.2 ug/L. However, there were three samples where it was necessary to report 
nitroglycerin as non-detect with elevated reporting limits above the action level. The results for 
these samples [LYKRNG004 (samples and FD) and LYKRNG003] were reported as non-detect 
(ND) with elevated reporting limits. Considering the location of these lysimeters in the K Range 
near the berm and the STAPP system; it is unlikely that nitroglycerin is present in these 
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samples. However, the matrices of these samples had too much interference to confidently 
determine nitroglycerin to be non-detect at the reporting limit of 2 ug/L. The lysimeter sample 
results are presented in Tables 2, 5 and 8. 

The lead, antimony and copper results from the groundwater samples collected from all ranges 
were less than the action levels of 5.0 (jg/L, 2.0 ug/L and 434 ug/L, respectively. The action 
level for nitroglycerin in groundwater was 1.6 ug/L; the results for nitroglycerin in the 
groundwater samples from all ranges were non-detect at 2 ug/L with a method detection limit of 
0.6 ug/L. The groundwater sample results are presented in Tables 3, 6 and 9. 

The STAPP sample results are presented in Table 10. 

The data are usable for project related decisions. 
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Notes: 

1 Qualifiers: U = Non-detect. J = Value is estimated less than the reporting limit or due to limitation identified in the data validation. 

2 MDL = Method Detection Limit 
5 RL = Reporting Limit 
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Notes: 

1 Qualifiers: U = Non-detect. J = Value is estimated less than the reporting limit. 

2 MDL= Method Detection Limit 

3 RL = Reporting Limit 
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY, REGION 1 

5 Post Office Square, Suite 1 00 
Boston, MA 02109-3912 



31 January 2012 



MAJ Shawn Cody 

Program Manager 

Army National Guard 

Impact Area Groundwater Study Program Office 

PB 05 16 West Outer Road 

Camp Edwards, MA 02542-5003 

RE: EPA Comments on Draft Juliet, Kilo, and Tango Ranges 201 1 Environmental Sampling and 
Analysis Report Sampling May 201 1 through October 201 1 



Dear MAJ Cody: 



EPA has reviewed the above-referenced report and has the following comments which are attached. 
Please do not hesitate to contact me if you have any questions. 



Sincerely, 




Lynne A. Jennini 
MMR Team Leader 




'8/n/*Uf*c4/3 



Cc: L. Pinaud/MassDEP 
J. Dolan 
D. Moyer 
B. Lim 
T. Conway 
R. Fein 
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EPA COMMENTS ON DRAFT JULIET, KILO. AND TANGO RANGES 2011 

ENVIRONMENTAL SAMPLING AND ANALYSIS REPORT 

SAMPLING MAY 2011 THROUGH OCTOBER 2011 

GENERAL COMMENTS 

Please include the pH results in the report. 
SPECIFIC COMMENTS 

Pg 1, Section 1.0, par 3 - Please reference the approved plans e.g. specify the approval date. 

Pg 3, Section 3.1 - Please list the pH results. 

Pg 3, Section 3.2, par 1 -Summarize the sample collection protocol, and specify whether the pore 
water samples were filtered or unfiltered. 

Pg 4, Section 3.3 - Summarize the sample collection protocol, and specify whether the pore water 
samples were filtered or unfiltered. 

Pg 5, Sections 5.2 and 5.3 - Please state that no interim action levels were exceeded during the May 
and October sampling events. 

Pg 5, Section 6.1 - Please plot trends over time for each decision unit rather than presenting the 
average soil concentrations. 

Pg 7, Section 6.3, par 2 - Please delete the last two sentences as this is conjecture. As you are 
aware, MW-467S should have been re-sampled after the lead detection observed from March 2010. 
The lead detection may have been anomalous, but it may have been representative of actual 
conditions. 

Pg 9 Delete the last sentence. 
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DEPARTMENTS OF THE ARMY 

MASSACHUSETTS ARMY NATIONAL GUARD TRAINING SITE CAMP EDWARDS 
CAMP EDWARDS, MA 02542-5003 



26 March, 2012 



Lynne Jennings 

US EPA Region 1 

5 Post Office Square, Suite 100 

Boston, Massachusetts 02109-3912 



Re: Response to EPA Comments on the J, K. and T Ranges 201 1 Environmental Sampling and Analysis 
Report 

Dear Ms. Jennings, 

Attached please find our responses to your agency's comments on the J, K, and T Ranges 201 1 
Environmental Sampling and Analysis Report. The responses do not require any changes to the 
document so generation of a revised document is not planned. We will however incorporate several of the 
suggestions into the next report. 

Copies of this letter will be sent to Leonard Pinaud (MassDEP), Jane Dolan (EPA), Shawn Cody 
(MANG/NGB), Ben Gregson (IAGWSP), Camp Edwards Range Control, and Jay Ehret (Army Corps of 
Engineers). 

If you have any questions or comments, please do not hesitate to contact me at (508) 968-5885, 

Sincerely, 
- V 




JAuJ 

Richard M. Bertone 

LTC EN MAKRNG 
Deputy Post uommand 
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Response to Comments 

GENERAL COMMENTS 

Please include the pH results in the report. 

Response : Pore water pH readings are included in the report. So il pH readings are not part of the 
environmental sampling program, they are conducted by Range Control and the results are available on 
the inspection forms generated and maintained by Range Control. Copies of the inspection forms from J, 
K. and T Ranges with the pH measurements from April and October 201 1 are attached. 



SPECIFIC COMMENTS 

Pg I, Section 1.0, par 3 - Please reference the approved plans e.g. specify the approval date. 

Response: The J, K. and T Ranges 2011 Environmental Sampling and Analysis Report documents work 
conducted as per the March 201 1 and September 201 1 versions of the Operations Maintenance and 
Monitoring Plans (OMMPs)forJ, K, and T Ranges. Future reports will reference the version of the plan 
under which the sampling was conducted. 

Pg 3, Section 3.1 - Please list the pH results. 

Response: See response to the General Comment above. 



Pg 3, Section 3.2, par 1 -Summarize the sample collection protocol, and specify whether the pore 
water samples were filtered or unfiltered. 

Response: The text in attachments 1 and 2 provides more detail on the pore water sample collection than 
the referenced section does. This includes a description of filtered and unfiltered samples. In brief, 
metals were analyzed using both filtered and unfiltered samples to determine the impact of solids on the 
results, nitroglycerine analyses were conducted only on unfiltered samples. For more details on pore 
water sampling, please refer to the attached SOP provided by the manufacturer of the pan lysimeters. 



Pg 4, Section 3.3 - Summarize the sample collection protocol, and specify whether the pore water 
samples were filtered or unfiltered. 

Response: See response to comment above. 



Pg 5, Sections 5.2 and 5.3 - Please state that no interim action levels were exceeded during the May 
and October sampling events. 
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Response: Agreed, interim action levels were not exceeded in pore water or groundwater in either of the 
two sampling events covered by this report. The text as written refers to the entire sampling period 
covered by the report. No change is needed. 



Pg 5, Section 6.1 - Please plot trends over time for each decision unit rather than presenting the 
average soil concentrations. 

Response: Only three soil sampling events have occurred on J and K Ranges. While that is technically 
enough to plot a trend if one existed, the data does not yet show a trend for lead concentrations. We can 
add charts with trend lines for lead to the next report. It is clear without a chart that nitroglycerine 
concentrations increased in 2011 on J and K Ranges. However, this is probably due to samples being 
collected within days after the ranges were used. Plotting trends in data that is so readily influenced by 
recent events has little value. As per the EPA 's August 29, 2011 letter and discussions at the SARWG 
meetings, October 2011 was the last sampling event to include nitroglycerine so extending the data set for 
trend analysis is not planned. 



Pg 7, Section 6.3, par 2 - Please delete the last two sentences as this is conjecture. As you are 
aware, MW-467S should have been re-sampled after the lead detection observed from March 2010. 
The lead detection may have been anomalous, but it may have been representative of actual 
conditions. 

Response: Well MW-467S was resampled. The detection of lead occurred in March 2010 and the well 
was sampled again in October 2010, The wells at J and K Range were also sampled in March 2010 but 
were not resampled in October 2010 because nothing of interest was detected in them. The text is 
accurate as written and is not conjecture. A one-time detection sandwiched between several results with 
no detections is, by definition, anomalous. MANG stands by the concepts in the text as written and 
deletion of the last two sentences is not appropriate. 



Pg 9 - Delete the last sentence. 

Response: The sentence is accurate as written. When T Range is converted to a "copper only" range, 
further sampling will not be conducted under the current T Range OMMP. A new sampling plan will be 
developed and implemented. 
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Massachusetts Army National Guard Training Site 
Headquarters, Camp Edwards 

Range Control 

Bldg4020, Frank Perkins Road 

Camp Edwards, Massachusetts 02542-5003 



Date of Testing: 29 April 2011 















PH Testing 


Results for J 


Range 










1 




[Sample Num 


ber 


i 


2 


3 


4 


5 


6 


7 


8 


9 


10 


" 


12 




| Firing Lane 




731 


7,26 


6.69 


6.93 


6.55 


6.51 


| 6.4 


6.06 


6.21 


6.37 


7.2 


7.33 | 




|FJerm 




7.18 


7.21 


7.27 














G.65 


6.59 


S.42 | 




|STAPP 




6.93 


7.1 


7.37 


6.82 


6.63 


i 7.08 


] 6.94 


6.57 


6.03 


6.24 


7.09 


7.18 I 



Printed Name 



Signature of Soldier Conducting PH Testing 



**Take a total of 6-12 samples a long the entire firing line, 5-12 samples along the berm and 6-12 samples along front of STAPP System. 
***Required PH Level by 0MMP: 6.5 - 8.5 
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Massachusetts Army National Guard Training Site 
Headquarters, Camp Edwards 

Range Control 

Bldg4020, Frank Perkins Road 

Camp Edwards, Massachusetts 02542-5003 



Date of Testing: 29 April 2011 















PH Testing 


Results for K 


Range 










1 




[Sample Num 


ber 


i 


2 


3 


4 


5 


1 6 


7 


8 


9 


10 


11 


12 




| Firing Lane 




6.31 


7.09 


6.68 


6.53 


6.24 


6.48 


| 6.89 


6.43 


7.09 


7.41 


7.39 


7.28 [ 




|FJerm 




7.09 


6.79 


6.83 






1 








6.63 


6.74 


7.01 




|STAPP 




6.9 


7.09 


7.21 


7.28 


| 7.21 


| 7.11 


] 6.98 


6.91 


6.89 


6.63 


6.72 


6.81 | 



Printed Name 



Signature of Soldier Conducting PH Testing 



**Take a total of 6-12 samples a long the entire firing line, 5-12 samples along the berm and 6-12 samples along front of STAPP System. 
***Required PH Level by 0MMP: 6.5 - 8.5 
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Massachusetts Army National Guard Training Site 
Headquarters, Camp Edwards 

Range Control 

Bldg4020, Frank Perkins Road 

Camp Edwards, Massachusetts 02542-5003 



Date of Testing: 29 April 2011 















PH 


Testing 


Res 


iltsforT 


-Range 










1 




[Sample Num 


ber 


i 


2 


3 


4 




5 




6 


7 


8 


9 


10 


11 


12 




| Firing Lane 




5.63 


5.77 


5.85 


5.43 




5.S 




5.58 


| 5.67 


5.85 


5.67 


6.18 


5.77 


5.7 




|Berm 




5.89 


5.S7 


5.8» 


5.9 




5.83 




5.5 


| 6.43 


5.45 


5.96 


6.12 


5.69 


« 




|STAPP 




5.71 


5.3 


6.09 


6.21 




6.36 


1 


6.76 


| 6.29 


7.02 


6.99 


7.25 


6.S4 


7.05 | 



Printed Name 



Signature of Soldier Conducting PH Testing 



**Take a total of 6-12 samples a long the entire firing line, 5-12 samples along the berm and 6-12 samples along front of STAPP System. 
***Required PH Level by 0MMP: 6.5 - 8.5 
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Camp Edwards Range Control 
Range Maintenance/ pH Testing / Lime Spread Form (Appendix D) 

(This form is to be completed by Camp Edwards Range Control personnel when range maintenance is conducted 
and on a annual basis, in March, April or as needed for PH testing. Once completed file in appropriate range binder 

for submission.) 



A. 


Administrative Information 


Name: 


Date: 


Range (circle one): 


Juliet / Kilo / Tango 



B. Range Maintenance 


Location 


Maintenance 
needed 


Maintenance conducted 


1. STAPP (identify which; 
Cover, Seem, support frame.) 


YES 


NO 




2. Water Removal 


YES 


NO 


(How many gallons pumped / what is current depth) 


2. Toe Boxes 


YES 


NO 




3. Target Line 


YES 


NO 




4. Firing Line 


YES 


NO 




5. Range Floor 


YES 


NO 




6. Berm 


YES 


NO 




7. Issues or concerns not address above: 



Signature 



Range Control Personnel: 



NOTE: Ensure from is signed and placed 
in appropriate Range Binder. 
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Camp Edwards Range Control 
Range Maintenance/ pH Testing / Lime Spread Form (Appendix D) 

(This form is to be completed by Camp Edwards Range Control personnel when range maintenance is conducted 
and on a annual basis, in March, April or as needed for PH testing. Once completed file in appropriate range binder 

for submission.) 



A. 




Administrative Information 




Name: 


SSG Nicole 


DiPasquale 




Date: 


31 October 2011 


Range 


(circle one): 


Juliet 


/ Kilo 


/ Tango 





B. 



PH Testing Results 



Sample Number 1 



10 



11 



12 



Firing Line 



..45 



5.58 



6.39 



6.06 



5.23 



6.18 



5.48 



5.89 



5.57 



5.62 



5.35 



5.76 



Berm 



5.73 



5.77 



5.85 



5.72 



5.79 



5.70 



5.64 



5.52 



5.64 



5.92 



6.17 



6.21 



STAPP 



7.08 



7.66 



7.57 



7.26 



7.58 



7.80 



7.79 



7.69 



6.96 



6.27 



6.53 



5.95 



**Take a total of 6-12 samples along the entire firing line, 6-12 samples along the berm and 6-12 samples along front of 

STAPP System. 

***Required PH Level by OMMP: 6.5 - 8.5 



C Lime Spread/Type of Lime 


**Lime will be applied before peak training season to increase its effectiveness/ applied as need after annual 
pH check. 


Date 


Type of Lime 


How Spread/ Rate 


Firing Line PH Totals: 71.56 


Divide by 12 Samples Taken: 5.96 


Ave: 5.96 High: 6.58 Low: 5.35 


STAPP PH Totals: 86.14 


Divide by 12 Samples Taken: 7.17 


Ave: 7.17 High: 7.80 Low: 5.95 





































































D. 



Signature 



Signature of Soldier Conducting PH Testing: 
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Camp Edwards Range Control 
Range Maintenance/ pH Testing / Lime Spread Form (Appendix D) 

(This form is to be completed by Camp Edwards Range Control personnel when range maintenance is conducted 
and on a annual basis, in March, April or as needed for PH testing. Once completed file in appropriate range binder 

for submission.) 
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Camp Edwards Range Control 
Range Maintenance/ pH Testing / Lime Spread Form (Appendix D) 

(This form is to be completed by Camp Edwards Range Control personnel when range maintenance is conducted 
and on a annual basis, in March, April or as needed for PH testing. Once completed file in appropriate range binder 

for submission.) 



A. 


Administrative Information 


Name: 


Date: 


Range (circle one): 


Juliet / Kilo / Tango 



B. Range Maintenance 


Location 


Maintenance 
needed 


Maintenance conducted 


1. STAPP (identify which; 
Cover, Seem, support frame.) 


YES 


NO 




2. Water Removal 


YES 


NO 


(How many gallons pumped / what is current depth) 


2. Toe Boxes 


YES 


NO 




3. Target Line 


YES 


NO 




4. Firing Line 


YES 


NO 




5. Range Floor 


YES 


NO 




6. Berm 


YES 


NO 




7. Issues or concerns not address above: 



Signature 



Range Control Personnel: 



NOTE: Ensure from is signed and placed 
in appropriate Range Binder. 



Final State of the Reservation Report - Training Year 2012 



216 



Camp Edwards Range Control 
Range Maintenance/ pH Testing / Lime Spread Form (Appendix D) 

(This form is to be completed by Camp Edwards Range Control personnel when range maintenance is conducted 
and on a annual basis, in March, April or as needed for PH testing. Once completed file in appropriate range binder 

for submission.) 



A. 




Administrative Information 




Name: 


SSG Nicole 


DiPasquale 




Date: 


31 October 2011 


Range 


(circle one): 


Juliet 


/ Kilo 


/ Tango 





B. 



PH Testing Results 



Sample Number 1 



10 



11 



12 



Firing Line 



5.41 



5.32 



5.87 



5.81 



4.87 



5.13 



5.30 



6.83 



5.13 



5.13 



5.18 



5.92 



Berm 



6.41 



6.23 



6.04 



6.38 



6.09 



6.31 



5.59 



5.59 



5.47 



5.42 



5.47 



5.58 



STAPP 



6.19 



5.89 



6.12 



6.21 



6.07 



6.07 



6.23 



5.67 



6.25 



6.39 



6.62 



6.50 



**Take a total of 6-12 samples along the entire firing line, 6-12 samples along the berm and 6-12 samples along front of 

STAPP System. 

***Required PH Level by OMMP: 6.5 - 8.5 



C Lime Spread/Type of Lime 


**Lime will be applied before peak training season to increase its effectiveness/ applied as need after annual 
pH check. 


Date 


Type of Lime 


How Spread/ Rate 


Firing Line PH Totals: 65.90 


Divide by 12 Samples Taken: 5.49 


Ave: 5.49 High: 6.83 Low: 4.87 


STAPP PH Totals: 74.21 


Divide by 12 Samples Taken: 6. 18 


Ave: 6.18 High: 6.62 Low: 5.67 





































































D. 



Signature 



Signature of Soldier Conducting PH Testing: 



Final State of the Reservation Report - Training Year 2012 



217 



Camp Edwards Range Control 
Range Maintenance/ pH Testing / Lime Spread Form (Appendix D) 

(This form is to be completed by Camp Edwards Range Control personnel when range maintenance is conducted 
and on a annual basis, in March, April or as needed for PH testing. Once completed file in appropriate range binder 

for submission.) 
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Camp Edwards Range Control 
Range Maintenance/ pH Testing / Lime Spread Form (Appendix D) 

(This form is to be completed by Camp Edwards Range Control personnel when range maintenance is conducted 
and on a annual basis, in March, April or as needed for PH testing. Once completed file in appropriate range binder 

for submission.) 



A. 


Administrative Information 


Name: 


Date: 


Range (circle one): 


Juliet / Kilo / Tango 



B. Range Maintenance 


Location 


Maintenance 
needed 


Maintenance conducted 


1. STAPP (identify which; 
Cover, Seem, support frame.) 


YES 


NO 




2. Water Removal 


YES 


NO 


(How many gallons pumped / what is current depth) 


2. Toe Boxes 


YES 


NO 




3. Target Line 


YES 


NO 




4. Firing Line 


YES 


NO 




5. Range Floor 


YES 


NO 




6. Berm 


YES 


NO 




7. Issues or concerns not address above: 



Signature 



Range Control Personnel: 



NOTE: Ensure from is signed and placed 
in appropriate Range Binder. 
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Camp Edwards Range Control 
Range Maintenance/ pH Testing / Lime Spread Form (Appendix D) 

(This form is to be completed by Camp Edwards Range Control personnel when range maintenance is conducted 
and on a annual basis, in March, April or as needed for PH testing. Once completed file in appropriate range binder 

for submission.) 



A. 




Administrative Information 




Name: 


SGT Lori Page 




Date: 


31 October 2011 


Range 


(circle one): 


Juliet / Kilo 


/ Tango 





B. 



PH Testing Results 



Sample Number 1 



10 



11 



12 



Firing Line 



..02 



5.18 



6.01 



5.23 



5.18 



6.14 



5.13 



6.15 



5.28 



6.46 



5.33 



Berm 



5.76 



5.96 



5.92 



5.80 



5.87 



5.87 



6.09 



6.28 



6.34 



5.97 



6.42 



6.14 



STAPP 



5.41 



6.10 



6.19 



6.47 



6.45 



6.45 



6.40 



6.33 



6.01 



5.95 



6.07 



5.61 



**Take a total of 6-12 samples along the entire firing line, 6-12 samples along the berm and 6-12 samples along front of 

STAPP System. 

"""Required PH Level by OMMP: 6.5 - 8.5 



C Lime Spread/Type of Lime 


**Lime will be applied before peak training season to increase its effectiveness/ applied as need after annual 
pH check. 


Date 


Type of Lime 


How Spread/ Rate 


Firing Line PH Totals: 73.80 


Divide by 12 Samples Taken: 6. 15 


Ave: 6.15 High: 6.46 Low: 5.69 


STAPP PH Totals: 73.44 


Divide by 12 Samples Taken: 6. 12 


Ave: 6.12 High: 6.47 Low: 5.41 





































































D. 



Signature 



Signature of Soldier Conducting PH Testing: 
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Camp Edwards Range Control 
Range Maintenance/ pH Testing / Lime Spread Form (Appendix D) 

(This form is to be completed by Camp Edwards Range Control personnel when range maintenance is conducted 
and on a annual basis, in March, April or as needed for PH testing. Once completed file in appropriate range binder 

for submission.) 
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en 




OPERATING 
INSTRUCTIONS 



1960 Pan Lysi meter 



July 2009 




(Figure 1) - Pan Lysimeter 




(Figure 2) - Pan Lysimeter (INSIDE) 



A Pan Lysimeter (pore water sampler) is the perfect device for taking samples in conditions of soil 
saturation and subsequent drainage conditions. 



~7^ 

SOJLMOISTURE 



SOILMOISTUPE EQUIPMENT COPP. 

P.O. Bos 30025. Santo Barbara. « 93105 U.S.A. 
Telephone 805-96+3525- Fas No. 805-683-2189 
Email: sales@soilmoisture.com- Website: http://w*Y*Y.soilmoEturejcom 



Final State of the Reservation Report - Training Year 2012 



222 



WARRANTY & LIABILITY 

Soilmoisture Equipment Corp. (SEC) warrants all products manufactured by SEC to be free from defects 
in materials and workmanship under normal use and service for twelve (12) months from the date of 
invoice provided the section below has been met. 

Soilmoisture Equipment Corp. (SEC) is not liable for any damages, actual or inferred, caused by misuse 
or improper handling of its products. SEC products are designed to be used solely as described in these 
product operating instructions by a prudent individual under normal operating conditions in applications 
intended for use by this product. 

A0UAINT YOURSELF WITH THE PARTS 

The Soilmoisture Model 1960 Pan Lysymeter is shipped fully assembled. 



Zero Tension 
EquilibriumTube 




Sample Access 

Tube 

(green tye wrap) 



Mesh Screen & 
Felt pad \ 


A 




sffc,,... „„\.„ 


, .-..■■.~,.:^r*S 














// Dip Tube 



(Figure 3) - Parts of the Pan Lysymeter 



SPECIFICATIONS: 

1960 PAN LYSI METER Diameter 12" (30.5 cm) 
VOLUME: 5 Gallons 



Height 15" (38.1 cm) 



THEORY OF OPERATION 



Placed near surface or at some depths up to 6 feet, it provides a good way to collect soluble agrochemical 
surface residue, near surface salt accumulations (created over the dry season), or in gaining a better 
understanding of the infiltration properties of a particular soil type under high flow conditions. 



SOILMOISTURE EQUIPMENT CORP. 

P.O. Box 3002S. Santo. Borboro, CA 93I05 U.S.A. 
Telephone 805-964-3525 - Fox No. 805-683-2I89 
Email: sales@soilmoistufe.com - Website: http://www.soilmoisture.com 




SOILMOISTURE 
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HOW TO USE AND OR OPERATE UNIT 



EQUILIBRIUM 




(Figure 4) - Dig the hole, refill 
fine to coarse. 



(Figure 5) - Bucket collecting 
water 



(Figure 6) - Collecting a sample 



INSTALLATION / IN FIELD 

Before installation insure that all tubes are properly attached. 

1. For in ground placement of the bucket, dig a hole atleast 12" wide and up to 6 ft deep depending 
on the depth of sample desired (often root level). Place bucket in ground so that it is level and both 
tubes are reaching up to the surface. 

3. Sprinkle all of the filter sand media (supplied with unit) on top of the lid upon the mesh screen. 

4. You may want to sieve dirt prior to replacement of soil. The soil that is shoveled onto the top of the 
sand that is on the lid of the bucket, should be fine to coarse (from lid to surface). This will allow pore 
water to move more naturally. Fill the hole so that the tubes are accessible and the bucket is covered 
(Fig.4). 

5. Upon irrigation or rain the sampler will capture the vertically percolated water. (Fig. 5). 
COLLECTION OF SAMPLE (Fig.6) 

1 . Use the Soilmoisture Model1900K3 Sample Extraction Kit (optional, Fig. 7) by attaching the sample 
access tube (with the green tie) to the collection flask, and the other to the Soilmoisture Model 
2005G2 vacuum hand pump (optional, Fig. 8). 

2. As you pull a vacuum, the sample that has been collected in the bucket will flow into the collection 
flask. 



SOILMOISTURE EQUIPMENT CORP. 

P.O. Box 3002S. Santo. Barbara, CA 93I05 U.S.A. 
Telephone 805-964-3525 - Fax No. 805-683-2I89 
Email: soles@soilmoistufe.com - Website: http://www.soilmoistufe.com 




SOILMOISTURE 
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GENERAL CARE AND MAINTENANCE/TROUBLESHOOTING 

The Pan Lysimeter comes fully assembled, however, check all attachments to ensure that tubes 
are connected before installation. 

The Pan Lysimeter requires minimum maintenance after installation. 

Any kinks in any of the tubes will cause the unit to malfunction 

For the best results, the lysimeter should be checked and pumped on a regular basis. 

REPLACEMENT PARTS /HELPFUL ITEMS 



ITEM PART # 


DESCRIPTION 


MCM037 


Filter Sand 


MZT007 


1/4" ID Poly Tubing 


MZT013 


3/8" ID 5/8" OD Tubing 


1960-003CR 


Solilmoisture Modified Bucket 


1960-004CR 


Soilmoisture Modified Lid 


MWM015 


MALE TO MALE CONNECTOR 


1907 


Seive Kit 


HELPFUL ITEMS 


1900K3 


Extraction Kit 


2005G2 


Vacuum Hand Pump 





1900K3 Extraction Kit 



2005G2 Vacuum Hand Pump 



© COPYRIGHT 2009 ALL RIGHTS RESERVED 0898-1960 



SOILMOISTURE 



SOILMOISTURE EQUIPMENT CORP. 

P.O. Box 30025, Santo. Batbara, CA 93I05 U.S.A. 
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JULIET, KILO, AND TANGO RANGES 

2012 ENVIRONMENTAL SAMPLING AND ANALYSIS 

REPORT 

Sampling Conducted September and November 2012 



1.0 INTRODUCTION 

Juliet, Kilo, and Tango Ranges at Camp Edwards are 25-meter small arms 
ranges (SARs) currently used for marksmanship training using lead ammunition 
under a pilot period approved by the US Environmental Protection Agency (EPA) 
and the Environmental Management Commission (EMC). The pilot period is 
intended to assess the STAPP bullet containment systems installed on these 
three ranges and determine if the ranges can be used for live firing with lead 
ammunition while protecting the environment. The pilot period has been 
extended at all three ranges by EPA and EMC until the end of calendar year 
2012. Figure 1 shows the locations of J, K, and T Ranges within Camp Edwards. 

As part of the pilot period, and in accordance with the conditions established by 
the EMC and the EPA for the Massachusetts Army National Guard (MAARNG) to 
fire lead ammunition, these ranges are operated and maintained as outlined in 
range-specific Best Management Practices and Operations, Maintenance, and 
Monitoring Plans (OMMPs). The OMMPs were revised and combined into one 
document (the Best Management Practices and Operation, Maintenance and 
Monitoring Plan for Juliet, Kilo, and Tango Ranges at Camp Edwards, 
Massachusetts) which was completed in September 2012. 

The OMMP includes a program of periodic sampling of soil, pore water, and 
groundwater. The samples are analyzed for select metals that are commonly 
used in ammunition. Soil samples and pore water samples are also analyzed for 
pH which is an important parameter for determining the mobility of certain metals 
in the environment. The goal of this monitoring program is to determine when 
routine maintenance activities are needed to promote range sustainability and 
protect the environment. 

This report summarizes the environmental monitoring that was conducted by the 
MAARNG in 201 2 as prescribed in the September 2012 version of the OMMP. 

2.0 RANGE USE SUMMARY 

J Range has been used as a SAR since the 1980s. Investigations of soil and 
groundwater were completed by the Impact Area Groundwater Study Program 
(IAGWSP) and the Final Juliet (J) Range Soil and Groundwater Investigation 
Report was completed in September 2008. Levels of nitroglycerine and lead that 
indicated deposition from range use were detected in soil. However, these 
analytes were not detected in groundwater. The MANG decided to remove 

1 
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surface soils from the range and regrade it in 2008 and a STAPP bullet collection 
system was installed. The range floor was completely re-graded and 
reconstructed to improve drainage in 2010. Three pan lysimeters were installed 
on the range in 2010 to monitor pore water percolating through the soil. The pilot 
period commenced on J Range in 2009. Approximately 50,000 bullets were fired 
into the STAPP system on the range from 2009 to 2010. An additional 60,000 
bullets (approximately) were fired in 2011. An additional 31,000 bullets were 
fired on the range in training year 2012. This report summarizes the fourth round 
of operational samples collected under the OMMP at J Range. 

K Range has been used as a SAR since the 1980s. Investigations of soil and 
groundwater were completed by the IAGWSP and the Final Kilo (K) Range Soil 
and Groundwater Investigation Report was completed in September 2008. 
Levels of nitroglycerine and lead that indicated deposition from range use were 
detected in soil. However, these analytes were not detected in groundwater. 
The MANG regraded the range and installed a STAPP bullet collection system in 
2008. The range floor was completely re-graded and reconstructed to improve 
drainage in 2010. Three pan lysimeters were installed on the range in 2010 to 
monitor pore water percolating through the soil. The pilot period commenced on 
K Range in 2009. Approximately 90,000 bullets were fired into the STAPP 
system on the range from 2009 to 2010. An additional 125,000 bullets 
(approximately) were fired in 2011. An additional 60,000 bullets were fired 
training year 2012. This report summarizes the fourth round of operational 
samples collected underthe OMMP at KRange. 

T Range has been used as a SAR since the 1980s. Investigations of soil and 
groundwater were completed by the IAGWSP and the Draft Final T Range Soil 
and Groundwater Investigation Report was completed by the IAGWSP in June 
2007. Levels of nitroglycerine and lead were detected in soil that indicated 
deposition from range use. However, these analytes were not detected in 
groundwater. The MANG re-graded surface soils from the mounded firing line, in 
effect raising the 25-meter firing line and improving the angle of fire into the 
STAPP system. The area between the firing line and the new berm were not 
excavated or regraded. The STAPP bullet collection system was installed in 
2006. Several suction lysimeters were installed in 2007 to monitor pore water 
percolating through the soil for tungsten. These were removed after sampling in 
2010 because of concerns with the quality and representativeness of the 
samples. Three pan lysimeters were installed on the range in 2010. The pilot 
period commenced in 2008. Operational samples were first collected under the 
OMMP in 2008. Approximately 254,000 bullets were fired on the range from the 
commencement of the pilot test through 2010. An additional 37,000 bullets were 
fired in 201 1 . An additional 12,000 bullets were fired in training year 2012. 



Final State of the Reservation Report - Training Year 2012 227 



3.0 OMMP MONITORING REQUIREMENTS 



3.1 Surface Soil 



The soil sampling at J, K, and T Ranges includes semi-annual multi-increment 
sampling (MIS) from to 3 inches depth from 6 sample areas on each range 
(see Attachment 1, Figures 1, 2, and 3). The sample areas are laid out in strips 
across the width of the ranges from the firing lines to the backstop berms so that 
the impact of deposition at the firing lines, the target areas, and the areas in 
between could be separately quantified. 

Soil samples were collected from J range in September 2012. K and T Ranges 
will be sampled in 2013. 

One hundred point composite samples were collected from a depth of to 3 
inches below ground surface (bgs). Two replicate 100-point samples were also 
collected from Area 1 . All samples were submitted to Test America Laboratory, 
Inc. in Burlington, Vermont for analysis. All samples were ground and processed 
in accordance with Method 8330B. Soil samples were analyzed by method 
6010C forantimony, copper, and lead. Soil sampling locations are shown on 
Figure 2 and analytical results are summarized in Table 1 . 

3.2 Pore Water 

Pore water samples were collected from the pan lysimeters installed on J, K, and 
T Ranges in September 2012. All pan lysimeters are installed approximately 2 
feet below the ground surface. One half of the sample volume was field filtered 
and both unfiltered and filtered samples were submitted for analysis. All pore 
water samples were analyzed by method 6020A forantimony, copper, and lead. 
The locations of the lysimeters are shown on Figures 3, 4, and 5 and analytical 
results are summarized in Table 2. 

During the September 201 2 sampling round, pH readings were taken from the 
lysimeters. Measuring the pH ofthe pore water provides some indication of the 
effectiveness of the lime additions onthe range floor. The pH readings ranged 
from 5.7 to 6.7 as summarized in the table below. The 2011 readings are 
included for comparison as are the pH values recorded during the November 
2012 re-sampling of lysimeters with action level exceedences. 



LOCID 


SampleJD 


Analyte 


Nov 2012 
Reading 


Sept 2012 
Reading 


Oct 2011 
Reading 


LYJRNG001 


LYJRNG001OCT11UA 


pH 


NS 


6.7 


8.6 


LYJRNG002 


LYJRNG002_OCT11UA 


pH 


NS 


6.5 


7.6 


LYJRNG003 


LYJRNG003_OCT11UA 


pH 


8.65 


6.6 


8.0 


LYKRNG001 


LYKRNG001OCT11UA 


pH 


NS 


6.4 


No water 


LYKRNG002 


LYKRNG002_OCT11UA 


pH 


NS 


5.7 


7.6 
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LYKRNG003 


LYKRNG003_OCT11UA 


pH 


5.66 


6.4 


9.0 


LYKRNG004 


LYKRNG004_OCT11UA 


pH 


6.66 


6.3 


No water 


LYTRNG011 


LYTR011_OCT11UA 


pH 


NS 


6.0 


7.0 


LYTRNG012 


LYTR012OCT11UA 


pH 


NS 


5.6 


No water 


LYTRNG013 


LYTR013 0CT11UA 


pH 


NS 


6.3 


8.1 



NS= notsampled. 

The ideal pH range for control of lead has been determined to be 6 to 8.5. Due 
to this data and the soil pH data lime was spread on these ranges in April/May 
and on November 7 2012 to raise the pH. 

Due to unexpected detections of antimony in several lysimeters, pore water from 
those lysimeters was resampled and analyzed for antimony in November 2012. 
Duplicate samples were also collected from each lysimeter. Analytical results 
are summarized in Table 3. 

3.3 Groundwater 

Groundwater monitoring well locations are shown on Figures 3, 4, and 5. 
Groundwater samples were collected from all five wells in the monitoring 
program in September 2012. Only unfiltered (total metals) samples were 
collected during this sampling round. Samples were analyzed by method 6020A 
for antimony, copper, and lead. Results are summarized in Table 4. 

3.4 STAPP System Water 

Sampling of the water in the STAPP systems was not needed in 2012. 

4.0 COMPARISON TO OMMP INTERIM ACTION LEVELS 

The September 2012 version of the combined J, K, and T Ranges OMMP lists 
action levels for soil, pore water, and groundwater concentrations that trigger 
response actions. Action levels have been assigned for antimony, copper, and 
lead. The action levels are summarized on Figure 6. 

4.1 Soil 

No action levels were exceeded where soil samples were collected at J Range. 

4.2 Pore Water 

The action level for antimony in pore water (6 ppb) was exceeded in lysimeter 
LYJRNG003 at J Range and LYKRNG003 and LYKRNG004 at K Range. All of 
these lysimeters are located in or near the drainage swales on these ranges. 

As per the OMMP, these lysimeters were resampled in duplicate on November 
11 and the samples were submitted for antimony analysis by method 6020. 
Results of the resampling indicate continued exceedences of the action levels in 
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these lysimeters. Further investigation of the cause of these elevated antimony 
concentrations is currently ongoing. 

No action levels were exceeded in the pore water at T Range. 
4.3 Groundwater 

No action levels were exceeded in the groundwater monitoring wells at J Range. 
No action levels were exceeded in the groundwater monitoring wells at K Range. 
No action levels were exceeded in the groundwater monitoring wells at T Range. 

5.0 COMPARISON WITH PREVIOUS SAMPLING RESULTS 

5.1 Soil 

Soil sampling on J Range started in October 2010. That was the first sample 
collection since reconstruction of the range including complete replacement of 
the range floor. Additional samples were collected in May 2011 and October 
201 1 using the same protocols. 

Lead concentrations at J range have remained steady over the three sample 
rounds conducted with no clear pattern. Average lead concentrations, using all 
12 soil samples collected, have been 44 ppm, 53 ppm, 50 ppm and, most 
recently, 34 ppm. 



Average lead concentrations, ppm 




Oct-10 


May-11 


Oct- 11 


Sept-12 


J Range 


44 


53 


50 


34 


K Range 


24 


23 


27 


Not 
Sampled 


T Range 


212 


165 


207 


Not 
Sampled 



5.2 Pore Water 

The pore water lysimeters at J, K, and T Ranges have been sampled four times 
under the OMMPs: October 2010, May 2011, October 2011, and September 
201 2. In addition, samples were collected from the three lysimeters with 
antimony concentrations exceeding the action level (6 ppb) in November2012. 
Method 6010 was used to analyze for metals during the first monitoring event, 
the more sensitive method 6020 has been used since May 201 1 . 



Final State of the Reservation Report - Training Year 2012 



230 



The increased sensitivity leads to more frequently quantified values as the 
detection limit nears the natural background concentrations. The background 
concentrations of antimony, copper, and lead in pore water at MM R are not yet 
known because a study of background concentrations has not been completed. 
However, note that the analysis in two rounds of background pore water 
monitoring at T Range indicate antimony concentrations as high as 1 .5 ppb, 
copper at 1 .6 ppb, and lead at 0.082 ppb. Detected concentrations of these 
metals near these values in lysimeters on the ranges may tentatively be 
expected to be background concentrations. A more complete report of 
background pore water concentrations at the Small Arms Ranges is expected to 
be complete in 2013. 

Antimony was detected at significant concentrations for the first time during the 
September 201 2 monitoring. 

Cooper, lead, and antimony have all been detected in various lysimeters during 
pore water sampling events since the first pan lysimeter samples were collected 
in 2010. However, the detections are often not repeated in subsequent events 
and no trends seem to be apparent. For example, in May 2011 , the highest lead 
concentration in pore water to date was detected at 9 ppb in lysimeter 
LYJRNG003on J Range. No lead was detected in this lysimeterin October 2011 
and only a low concentration barely above the detection limit was detected in 
September 201 2. The variability of metals detections in pore water cannot yet be 
explained. 

5.3 Groundwater 

The groundwater wells at J, K, and T Ranges have been sampled four times 
under the OMMPs: October 2010, May 2011, October 2011, and September 
2012. Method 6010 was used to analyze for metals during the first monitoring 
event, the more sensitive Method 6020 has been used since May 201 1 . As with 
the pore water sampling, the reduced detection limits have lead to more 
quantifiable detections of low concentrations of metals. These could be 
representative of background conditions, buta study of background metals 
concentrations in groundwater near the SARs has not been attempted. No 
trends are apparent in the data. 



6.0 REPEATABILITY OF REPLICATE SOIL SAMPLES 

Repeatability of a sampling program is assessed through the collection and 
analysis of replicate samples from the same sample area. The Relative 
Standard Deviation (RSD) of the replicates is calculated and compared to a 
quality goal. The RSD= the standard deviation of the three replicate results 
divided by the average of the three results expressed as a percentage. In 
Appendix C attached to EPA's May 3 201 1 letter, EPA indicates a preference for 
RSDsof25% or less for sampling at J, K, and T Ranges. 
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Replicate samples were collected from Area 1 at J Range during 2012. The RSD 
of those three samples for lead was 22% and for copper the RSD was 7% so the 
repeatability was acceptable. Concentrations of antimony were not detected in 
the three replicate samples from Area 1 . 

7.0 FURTHER ACTION 

Comparison of the detected soil and groundwater concentrations to the action 
levels in the OMMP indicate that no range maintenance actions are needed at 
this time. 

Elevated detections of antimony in three of the lysimeters required resampling to 
determine if the original result is representative of actual site conditions. Results 
confirmed the presence of antimony at levels exceeding the action level. Further 
sampling to determine potential causes of the antimony in the pore water will be 
proposed. Appropriate responses to the findings will be discussed with the 
regulatory agencies and Camp Edwards staff to determine an appropriate course 
of action. Decisions and findings will be documented via a project note or similar 
format. 

The OMMP currently specifies method 6010 for aqueous metals analyses, 
however, the reporting levels using this method are higher than the action levels 
specified in the OMMP. Method 6020 uses the same basic techniques and 
methods but achieves lower reporting limits and minimum detection limits. The 
OMMP will be changed to specify that aqueous metals analyses will be 
conducted using method 6020. 

Soil, pore water, and groundwater samples will be collected again in the fall of 
2013. 
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Camp Edwards Ranges 
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Figure 5 - T Range Pore Water Results 
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Figure 6 
OMMP Action Levels 



Table 11-1. Surface Soil Action Levels 



Aiidlyte 




Lead 


3.000 mg/Kg 


Antimony 


300 mg/Kg 


Copper 


10.000 mg/Kg 



mg/kg= milligrams per kilograms or ppm 



Table 11-2. Pore Water Action Levels 



Analyte 




Lead 


15 ug/L 


Antimony 


6 ua/L 


Copper 


1300 Bg/L 



ug/L= micrograms per liter or ppb 



Table 11-3. Groundwater Action Levels 



Analyte 




Lead 


7.5 ua/L 


Antimony 


3 ug/L 


Copper 


650 ug/L 



ug/L= micrograms per liter or ppb 
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TABLE 1 

Small Arms Ranges Soil Sample Results 

Fall 2012 Sampling Event 



Site/SLX List 


Location ID 


Field Sample ID 


Top Depth 
IB bo.s| 


Bottom Depth 
|tt bgs) 


Date Sampled 


Test Method 


Analyte 


Result Value 


Qualifier 


Units 


MDL 


RL 


Sample 
Type 


J RANGE 


SSJRNG001 


SSJRNGOOI^SEPIZA 





25 


09/12/2012 


SUV6010C 


Antimony 


ND 


UJ 


■.l.:/K:., 


0.15 


18 


N1 


J RANGE 


SSJRNG001 


SSJRNG001_5EP12A 





25 


03/12/2012 


SW601 0C 


Copper 


176 


J 


MG/KG 


0067 


0.76 


N1 


J RANGE 


SSJRNGO01 


SSJRNG001_SEP12A 





25 


03/12/2012 


SW6010C 


Lead 


187 




MG/KG 


0.13 


0.30 


N1 


J RANGE 


SSJRNG001 


SSJRNG001_SEP12B 





25 


09/12C012 


SW6010C 


Antimony 


ND 


u 


Mo.k.:; 


0.13 


1.6 


FR1 


J RANGE 


SSJRNG001 


SSJRNG0C1_SEP12B 





25 


09/12/2012 


SW601 0C 


Copper 


14.90 




MG/KG 


0059 


0.67 


FR1 


J RANGE 


SSJRNG001 


SSJRNG001_SEP12B 





0.25 


09/12/2012 


SW6010C 


Lead 


21 




MG/KG 


0.12 


0.27 


FR1 


J RANGE 


SSJRNGO01 


SSJRNG001_SEP12C 





25 


09/12/2012 


SW6010C 


Antimony 


ND 


u 


mg/k::, 


014 


1.7 


FR2 


J RANGE 


SSJRNGO01 


SSJRNG001_SEP12C 


D 


0.25 


09/12/2012 


SW6010C 


Copper 


17 




MG/KG 


0.063 


071 


FR2 


J RANGE 


SSJRNG001 


SSJRNGO01_SEP12C 





0.25 


09/12/2012 


SW6010C 


Lead 


30.7 




MG/KG 


0.13 


028 


FR2 


J RANGE 


SSJRNGO02 


SSJRNG002 SEP12A 





25 


03/12/2012 


SW6010C 


Antimony 


ND 


u 


MG/KG 


015 


1.8 


N1 


J RANGE 


SSJRNG002 


SSJRNG002_SEP12A 





25 


03/12/2012 


SW6010C 


Copper 


a 




MG/KG 


0066 


0-75 


HI 


J RANGE 


SSJRNG002 


SSJRNG002_SEP12A 





25 


09/12/2012 


SW6010C 


Lead 


43 




MG/KG 


013 


30 


N1 


J RANGE 


SSJRNG003 


SSJRNG003_5EP12A 





0.25 


09/12/2012 


SW6010C 


Antimony 


ND 


u 


vi...k:. 


0.20 


2.5 


N1 


J RANGE 


SSJRNG003 


33JRNG003_SEP12A 





25 


09/12/2012 


SW6010C 


Copper 


S.6 




Ml.:K;:. 


0091 


1.0 


N1 


J RANGE 


SSJRNGO03 


SSJRNG003_SEP12A 





25 


09/12/2012 


SW6010C 


Lead 


43.3 




MG/KG 


0.1 S 


0.41 


N1 


J RANGE 


SSJBNG004 


SSJRNG0Q4_SEP12A 





0.25 


03/12/2012 


SW6010C 


Antimony 


ND 


u 


'.i:...k:.. 


0093 


1.1 


N1 


J RANGE 


SSJRNG004 


SSJRNG004 SEP12A 





0.25 


03/12/2012 


SW6010C 


Copper 


5.5 




Mo/KL. 


0042 


0.47 


N1 


J RANGE 


SSJRNG0O4 


SSJRNG004_SEP12A 





0.25 


03/12/2012 


5W6010C 


Lead 


308 




MG/KG 


0083 


0.19 


N1 


J RANGE 


SSJRNGO05 


SSJRNG005_SEP12A 





25 


09/12/2012 


SW6010C 


Antimony 


0.091 


J 


VEi«:.i 


0.076 


92 


N1 


J RANGE 


SSJRNG005 


SSJRNG005_S£P12A 





25 


09/12C012 


SW6010C 


Copper 


5 




MG/KG 


0.034 


0.39 


H1 


J RANGE 


SSJRNG005 


SSJRNG005.SEP12A 





25 


09/12/2012 


SW6010C 


Lead 


365 




MG/KG 


0068 


0.15 


H1 


J RANGE 


SSJRNGOOS 


SSJRNG006_SEP12A 





0.25 


09/12/2012 


SW6010C 


Antimony 


ND 


u 


MG/KG 


0.13 


1.6 


N1 


J RANGE 


SSJRNG006 


SSJRNG006_SEP12A 





0.25 


09/12/2012 


SW6010C 


Copper 


6.1 




MG/KG 


0.059 


68 


N1 


J RANGE 


SSJRNGOOS 


SSJRNG0Q6_5EP12A 





25 


09/12/2012 


SW6010C 


Lead 


273 




m:,.k::. 


0.12 


0.27 


N1 



NDAJ = Non detect 
J - Estimated Result 
mgftg - milligrams Ingram 



MDL - Method Detectin Limit 

RL - Reporting Limit 

N - Native Sample 

FR - Field Replicate Sample 
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TABLE 2 

Small Arms Range Lysimeter Sample Results 

Fall 2012 Sampling Event 



Site/SLX List 


Location ID 


Field Sample ID 


Date 
Sampled 


Test Method 


Extraction 
Method 


Analyte 


Result 
Value 


Qualifier 


Units 


MDL 


RL 


J RANGE 


LYJRNG001 


LYJRNG001_SEP12FA 


09/11/2012 


SWV6020A 


FLDFLT 


Antimony 


0.56 


J 


UG/L 


0.073 


20.0 


J RANGE 


LYJRNG001 


LYJRNG001_SEP12FA 


09/11/2012 


SW6020A 


FLDFLT 


Copper 


1.2 


J 


UG/L 


0.23 


20.0 


J RANGE 


LYJRNG001 


LYJRNG001_SEP12FA 


09/11/2012 


SW6020A 


FLDFLT 


Lead 


0.11 


J 


UG/L 


0.024 


2.0 


J RANGE 


LYJRNG001 


LYJRNG001_SEP12UA 


09/11/2012 


SW6020A 


TOTAL 


Antimony 


0.56 


J 


UG/L 


0.073 


20.0 


J RANGE 


LYJRNG001 


LYJRNG001_SEP12UA 


09/11/2012 


SW6020A 


TOTAL 


Copper 


1.3 


J 


UG/L 


0.23 


20.0 


J RANGE 


LYJRNG001 


LYJRNG001_SEP12UA 


09/11/2012 


SW6020A 


TOTAL 


Lead 


0.56 


J 


UG/L 


0.024 


2.0 


J RANGE 


LYJRNG002 


LYJRNG002_SEP12FA 


09/11/2012 


SW6020A 


FLDFLT 


Antimony 


0.36 


J 


UG/L 


0.073 


20.0 


J RANGE 


LYJRNG002 


LYJRNG002_SEP12FA 


09/11/2012 


SW6020A 


FLDFLT 


Copper 


0.87 


J 


UG/L 


0.23 


20.0 


J RANGE 


LYJRNG002 


LYJRNG002_SEP12FA 


09/11/2012 


SW6020A 


FLDFLT 


Lead 


0.063 


J 


UG/L 


0.024 


2.0 


J RANGE 


LYJRNG002 


LYJRNG002_SEP12UA 


09/11/2012 


SW6020A 


TOTAL 


Antimony 


0.37 


J 


UG/L 


0.073 


20.0 


J RANGE 


LYJRNG002 


LYJRNG002_SEP12UA 


09/11/2012 


SW6020A 


TOTAL 


Copper 


0.98 


J 


UG/L 


0.23 


20.0 


J RANGE 


LYJRNG002 


LYJRNG002_SEP12UA 


09/11/2012 


SW6020A 


TOTAL 


Lead 


0.58 


J 


UG/L 


0.024 


2.0 


J RANGE 


LYJRNG003 


LYJRNG003_SEP12FA 


09/11/2012 


SW6020A 


FLDFLT 


Antimony 


11.4 


J 


UG/L 


0.073 


20.0 


J RANGE 


LYJRNG003 


LYJRNG003_SEP12FA 


09/11/2012 


SW6020A 


FLDFLT 


Copper 


1.3 


J 


UG/L 


0.23 


20.0 


J RANGE 


LYJRNG003 


LYJRNG003_SEP12FA 


09/11/2012 


SW6020A 


FLDFLT 


Lead 


0.093 


J 


UG/L 


0.024 


2.0 


J RANGE 


LYJRNG003 


LYJRNG003_SEP12UA 


09/11/2012 


SW6020A 


TOTAL 


Antimony 


11.4 


J 


UG/L 


0.073 


20.0 


J RANGE 


LYJRNG003 


LYJRNG003_SEP12UA 


09/11/2012 


SW6020A 


TOTAL 


Copper 


1.3 


J 


UG/L 


0.23 


20.0 


J RANGE 


LYJRNG003 


LYJRNG003_SEP12UA 


09/11/2012 


SW6020A 


TOTAL 


Lead 


0.24 


J 


UG/L 


0.024 


2.0 


K RANGE 


LYKRNG001 


LYKRNG001_SEP12FA 


09/11/2012 


SW6020A 


FLDFLT 


Antimony 


ND 


U 


UG/L 


0.073 


20.0 


K RANGE 


LYKRNG001 


LYKRNG001_SEP12FA 


09/11/2012 


SW6020A 


FLDFLT 


Copper 


0.52 


J 


UG/L 


0.23 


20.0 


K RANGE 


LYKRNG001 


LYKRNG001_SEP12FA 


09/11/2012 


SWV6020A 


FLDFLT 


Lead 


0.045 


J 


UG/L 


0.024 


2.0 


K RANGE 


LYKRNG001 


LYKRNG001_SEP12UA 


09/11/2012 


SW6020A 


TOTAL 


Antimony 


0.081 


J 


UG/L 


0.073 


20.0 


K RANGE 


LYKRNG001 


LYKRNG001_SEP12UA 


09/11/2012 


SW6020A 


TOTAL 


Copper 


ND 


U 


UG/L 


0.23 


20.0 


K RANGE 


LYKRNG001 


LYKRNG001_SEP12UA 


09/11/2012 


SW6020A 


TOTAL 


Lead 


0.041 


J 


UG/L 


0.024 


2.0 


K RANGE 


LYKRNG002 


LYKRNG002_SEP12FA 


09/11/2012 


SW6020A 


FLDFLT 


Antimony 


0.077 


J 


UG/L 


0.073 


20.0 


K RANGE 


LYKRNG002 


LYKRNG002_SEP12FA 


09/11/2012 


SW6020A 


FLDFLT 


Copper 


0.34 


J 


UG/L 


0.23 


20.0 


K RANGE 


LYKRNG002 


LYKRNG002_SEP12FA 


09/11/2012 


SWV6020A 


FLDFLT 


Lead 


0.24 


J 


UG/L 


0.024 


2.0 


K RANGE 


LYKRNG002 


LYKRNG002_SEP12UA 


09/11/2012 


SW6020A 


TOTAL 


Antimony 


ND 


u 


UG/L 


0.073 


20.0 


K RANGE 


LYKRNG002 


LYKRNG002_SEP12UA 


09/11/2012 


SW6020A 


TOTAL 


Copper 


ND 


u 


UG/L 


0.23 


20.0 


K RANGE 


LYKRNG002 


LYKRNG002_SEP12UA 


09/11/2012 


SWV6020A 


TOTAL 


Lead 


0.22 


J 


UG/L 


0.024 


2.0 


K RANGE 


LYKRNG003 


LYKRNG003_SEP12FA 


09/11/2012 


SW6020A 


FLDFLT 


Antimony 


7.1 


J 


UG/L 


0.073 


20.0 


K RANGE 


LYKRNG003 


LYKRNG003_SEP12FA 


09/11/2012 


SW6020A 


FLDFLT 


Copper 


0.59 


J 


UG/L 


0.23 


20.0 


K RANGE 


LYKRNG003 


LYKRNG003_SEP12FA 


09/11/2012 


SWV6020A 


FLDFLT 


Lead 


0.71 


J 


UG/L 


0.024 


2.0 


K RANGE 


LYKRNG003 


LYKRNG003_SEP12UA 


09/11/2012 


SW6020A 


TOTAL 


Antimony 


6.9 


J 


UG/L 


0.073 


20.0 


K RANGE 


LYKRNG003 


LYKRNG003_SEP12UA 


09/11/2012 


SW6020A 


TOTAL 


Copper 


0.4 


J 


UG/L 


0.23 


20.0 


K RANGE 


LYKRNG003 


LYKRNG003_SEP12UA 


09/11/2012 


SW6020A 


TOTAL 


Lead 


0.7 


J 


UG/L 


0.024 


2.0 


K RANGE 


LYKRNG004 


LYKRNG004_SEP12FA 


09/11/2012 


SW6020A 


FLDFLT 


Antimony 


7 


J 


UG/L 


0.073 


20.0 


K RANGE 


LYKRNG004 


LYKRNG004_SEP12FA 


09/11/2012 


SW6020A 


FLDFLT 


Copper 


2.3 


J 


UG/L 


0.23 


20.0 


K RANGE 


LYKRNG004 


LYKRNG004_SEP12FA 


09/11/2012 


SWV6020A 


FLDFLT 


Lead 


1.4 


J 


UG/L 


0.024 


2.0 


K RANGE 


LYKRNG004 


LYKRNG004_SEP12FD 


09/11/2012 


SW6020A 


FLDFLT 


Antimony 


7.1 


J 


UG/L 


0.073 


20.0 


K RANGE 


LYKRNG004 


LYKRNG004_SEP12FD 


09/11/2012 


SW6020A 


FLDFLT 


Copper 


2.5 


J 


UG/L 


0.23 


20.0 


K RANGE 


LYKRNG004 


LYKRNG004_SEP12FD 


09/11/2012 


SWV6020A 


FLDFLT 


Lead 


1.5 


J 


UG/L 


0.024 


2.0 


K RANGE 


LYKRNG004 


LYKRNG004_SEP12UA 


09/11/2012 


SW6020A 


TOTAL 


Antimony 


7 


J 


UG/L 


0.073 


20.0 


K RANGE 


LYKRNG004 


LYKRNG004_SEP12UA 


09/11/2012 


SW6020A 


TOTAL 


Copper 


2.3 


J 


UG/L 


0.23 


20.0 


K RANGE 


LYKRNG004 


LYKRNG004_SEP12UA 


09/11/2012 


SW6020A 


TOTAL 


Lead 


1.7 


J 


UG/L 


0.024 


2.0 


K RANGE 


LYKRNG004 


LYKRNG004_SEP12UD 


09/11/2012 


SW6020A 


TOTAL 


Antimony 


6.6 


J 


UG/L 


0.073 


20.0 


K RANGE 


LYKRNG004 


LYKRNG004_SEP12UD 


09/11/2012 


SW6020A 


TOTAL 


Copper 


2.2 


J 


UG/L 


0.23 


20.0 


K RANGE 


LYKRNG004 


LYKRNG004_SEP12UD 


09/11/2012 


SW6020A 


TOTAL 


Lead 


1.5 


J 


UG/L 


0.024 


2.0 


K RANGE 


LYKRBGD01 




09/11/2012 






DRY- No Sample 













J = Estimated Result 
ND/U =N on detect 



ug/l = microgram/liter 

MDL = Method Detectin Limit 

RL = Reporting Limit 
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TABLE 2 

Small Arms Range Lysimeter Sample Results 

Fall 2012 Sampling Event 



Site/SLX List 


Location ID 


Field Sample ID 


Date 
Sampled 


Test Method 


Extraction 
Method 


Analyte 


Result 
Value 


Qualifier 


Units 


MDL 


RL 


T RANGE 


LYTRBGD01 


LYTRBK01_SEP12FA 


09/13/2012 


SWV6020A 


FLDFLT 


Antimony 


1.4 


J 


UG/L 


0.073 


20.0 


T RANGE 


LYTRBGD01 


LYTRBK01_SEP12FA 


09/13/2012 


SW6020A 


FLDFLT 


Copper 


1.6 


J 


UG/L 


0.23 


20.0 


T RANGE 


LYTRBGD01 


LYTRBK01_SEP12FA 


09/13/2012 


SW6020A 


FLDFLT 


Lead 


0.082 


J 


UG/L 


0.024 


2.0 


T RANGE 


LYTRBGD01 


LYTRBK01_SEP12UA 


09/13/2012 


SW6020A 


TOTAL 


Antimony 


1.5 


J 


UG/L 


0.073 


20.0 


T RANGE 


LYTRBGD01 


LYTRBK01_SEP12UA 


09/13/2012 


SW6020A 


TOTAL 


Copper 


1.5 


J 


UG/L 


0.23 


20.0 


T RANGE 


LYTRBGD01 


LYTRBK01_SEP12UA 


09/13/2012 


SW6020A 


TOTAL 


Lead 


0.079 


J 


UG/L 


0.024 


2.0 


T RANGE 


LYTRNG011 


LYTRNG011_SEP12FA 


09/13/2012 


SW6020A 


FLDFLT 


Antimony 


0.25 


J 


UG/L 


0.073 


20.0 


T RANGE 


LYTRNG011 


LYTRNG011_SEP12FA 


09/13/2012 


SW6020A 


FLDFLT 


Copper 


1.3 


J 


UG/L 


0.23 


20.0 


T RANGE 


LYTRNG011 


LYTRNG011_SEP12FA 


09/13/2012 


SW6020A 


FLDFLT 


Lead 


0.28 


J 


UG/L 


0.024 


2.0 


T RANGE 


LYTRNG011 


LYTRNG011_SEP12UA 


09/13/2012 


SW6020A 


TOTAL 


Antimony 


0.26 


J 


UG/L 


0.073 


20.0 


T RANGE 


LYTRNG011 


LYTRNG011_SEP12UA 


09/13/2012 


SW6020A 


TOTAL 


Copper 


1.2 


J 


UG/L 


0.23 


20.0 


T RANGE 


LYTRNG011 


LYTRNG011_SEP12UA 


09/13/2012 


SW6020A 


TOTAL 


Lead 


0.3 


J 


UG/L 


0.024 


2.0 


T RANGE 


LYTRNG012 


LYTRNG012_SEP12FA 


09/13/2012 


SW6020A 


FLDFLT 


Antimony 


0.52 


J 


UG/L 


0.073 


20.0 


T RANGE 


LYTRNG012 


LYTRNG012_SEP12FA 


09/13/2012 


SW6020A 


FLDFLT 


Copper 


3.4 


J 


UG/L 


0.23 


20.0 


T RANGE 


LYTRNG012 


LYTRNG012_SEP12FA 


09/13/2012 


SW6020A 


FLDFLT 


Lead 


0.16 


J 


UG/L 


0.024 


2.0 


T RANGE 


LYTRNG012 


LYTRNG012_SEP12UA 


09/13/2012 


SW6020A 


TOTAL 


Antimony 


0.13 


J 


UG/L 


0.073 


20.0 


T RANGE 


LYTRNG012 


LYTRNG012_SEP12UA 


09/13/2012 


SW6020A 


TOTAL 


Copper 


0.73 


J 


UG/L 


0.23 


20.0 


T RANGE 


LYTRNG012 


LYTRNG012_SEP12UA 


09/13/2012 


SW6020A 


TOTAL 


Lead 


0.024 


J 


UG/L 


0.024 


2.0 


T RANGE 


LYTRNG013 


LYTRNG013_SEP12FA 


09/13/2012 


SW6020A 


FLDFLT 


Antimony 


4 


J 


UG/L 


0.073 


20.0 


T RANGE 


LYTRNG013 


LYTRNG013_SEP12FA 


09/13/2012 


SW6020A 


FLDFLT 


Copper 


2.8 


J 


UG/L 


0.23 


20.0 


T RANGE 


LYTRNG013 


LYTRNG013_SEP12FA 


09/13/2012 


SW6020A 


FLDFLT 


Lead 


ND 


U 


UG/L 


0.024 


2.0 


T RANGE 


LYTRNG013 


LYTRNG013_SEP12UA 


09/13/2012 


SW6020A 


TOTAL 


Antimony 


4 


J 


UG/L 


0.073 


20.0 


T RANGE 


LYTRNG013 


LYTRNG013_SEP12UA 


09/13/2012 


SW6020A 


TOTAL 


Copper 


2.7 


J 


UG/L 


0.23 


20.0 


T RANGE 


LYTRNG013 


LYTRNG013_SEP12UA 


09/13/2012 


SW6020A 


TOTAL 


Lead 


ND 


U 


UG/L 


0.024 


2.0 



J = Estimated Result 
ND/U =N on detect 



ug/l = microgram/liter 

MDL = Method Detectin Limit 

RL = Reporting Limit 
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Table 3 

Lysimeter Resampling Results 

November 2012 



Sile/SLX List 


Location ID 


Field Sample ID 


Dale Sampled 


Test Method 


Extraction 
Method 


Analyte 


Result Value Qualifier Units NDL RL 


Sample 
Type 


J R.'.NGF 


,.YJ=!NG003 


LYJRNG003_NOV12UA 


11/01/2012 


SW602QA 


TOTAL 


Antimony 


32.8 




UG/L 


073 


M 


N1 


J RANGE 


LYJRNGTO3 


LYJRNG003_NOV12UD 


1W1/2012 


SW6020A 


TOTAL 


Antimony 


32.3 




UG/L 


073 


?:] 


FD1 


K RANGE 


LYKRNG003 


LYKRNGO03_NOV12UA 


11/01/2012 


SW6020A 


TOTAL 


Antimony 


9.5 


J 


UG/L 


0073 


2:10 


N1 


K RANGE 


LYKRNG003 


LYKRNG003_NOV12UD 


11/01/2012 


3WS020A 


TOTAL 


Antirroiy 


96 


J 


UG/L 


0.073 


23.0 


FD1 


K RANGE 


LYKRNG004 


LYKRNG0O4JJOV12UA 


11/01/2012 


SW6020A 


TOTAL 


AntirYOiy 


119 


J 


UG/L 


0.073 


:oo 


Ml 


K RANGE 


LYKRNG004 


LYKRNG0O4J1OV12UD 


11/01/2012 


SW6020A 


TOTAL 


Antimony 


12.1 


J 


UG/L 


073 


20.0 


FD1 



UG/L= Microgram per liter 
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TABLE 4 

Small Arms Range Groundwater Sample Results 

Fall 2012 Sampling Event 



Bottom 
Top Depth Depth D.H& Result 
Slte/SLXList Location ID Field Sample ID (ftbgs) (ftbge) Sampled Test Method Analyte Value Qualifier Units MDL RL 


J RANGE 


PAV-471S 


MW-471S_SEP12UA 


6459 


94.59 


09/20/2012 


SW6020A 


Antimony 


ND 


U 


UG/L 


0.073 


200 


J RANGE 


MW-471S 


MW-471S_SEP12UA 


6453 


94 59 


09/20/2012 


SWS020A 


Copper 


030 


J 


JG/L 


023 


200 


J RANGE 


MW-471S 


MW-471S_SEP12UA 


6458 


94.59 


09/20/2012 


SW6020A 


Lead 


ND 


u 


UG/L 


0.024 


20 


J RANGE 


MW-472S 


MW-472S.SEP12UA 


6531 


95.31 


09/17CT12 


SWB020A 


Antimony 


ND 


u 


UG/L 


0.073 


20.0 


J RANGE 


MW-472S 


MW-472S_SEP12UA 


6531 


95.31 


09/17(2012 


SWS020A 


Copper 


1.4 


J 


UG/L 


0.23 


20.0 


J RANGE 


K4W-472S 


MW-472S_SEP12UA 


6531 


9531 


09/17/2012 


SWB020A 


Lead 


ND 


u 


UG/L 


0.024 


2.0 


K RANGE 


MW-473S 


MW-473S_SEP12UA 


83.38 


93 38 


09/26/2012 


SWB020A 


Antimony 


ND 


u 


UG/L 


0.073 


200 


K RANGE 


MW-473S 


MW-473S_SEP12UA 


83 38 


9338 


09/26/2012 


SWB020A 


Copper 


12 


J 


UG/L 


0.23 


200 


K RANGE 


MW-473S 


MVV-473S_SEP12UA 


63 3a 


93 38 


09/26/2012 


SWB02GA 


Lead 


0.16 


J 


UG/L 


0024 


20 


K RANGE 


MW-474S 


MW-4745_5EP12UA 


66 44 


9S 44 


09/26/2012 


SWB02GA 


Antimony 


ND 


u 


UG/L 


073 


20.0 


K RANGE 


MW-474S 


MW-474S.SEP12UA 


66 44 


9B44 


09/26/2012 


SWB020A 


Copper 


0.82 


J 


UG/L 


23 


200 


K RANGE 


MKV-474S 


MW-474S_SEP12UA 


66 44 


9544 


OS/26/2012 


SWM20A 


Lead 


0.042 


J 


UG/L 


0.024 


2.0 


T RANGE 


UW-467S 


MW-467S_SEP12UA 


124.94 


134.94 


09/20/2012 


SW6020A 


Antimony 


ND 


u 


UG/L 


0.073 


200 


T RANGE 


MW-467S 


MW-467S_SEP12UA 


124.94 


134.94 


09/20/2012 


SW6020A 


Copper 


0.26 


J 


UG/L 


0.23 


200 


T RANGE 


MW 467 S 


MW-467SSEP12UA 


124.94 


134 94 


09/20/2012 


3W6C23A 


Lead 


0.097 


J 


UG/L 


0.024 


20 



ug/L = mlcrogramfllter 
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APPENDIX D: 

EOEEA CERTIFICATE 

SUPPLEMENTAL ENVIRONMENTAL IMPACT REPORT 
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THe CommonweaftH of Massachusetts 

(Executive Office of (Energy and (Environmental Jiff airs 

100 Cambridge Street, Suite 900 

(Boston, Mj% 02114 



Oeval L. Patrick 
GOVERNOR 

Timothy P- Murray 

LIEUTENANT 

GOVERNOR 

Ian A. Bowles 
SECRETARY 



Tel: (617)626-1000 
Fax: (617)626-1181 
http://www.mass.gov/en 
vir 



September 29, 2012 

CERTIFICATE OF THE SECRETARY OF ENVIRONMENTAL AFFAIRS 

ON THE 

SUPPLEMENTAL FINAL ENVIRONMENTAL IMPACT REPORT 



PROJECT NAME 



PROJECT MUNICIPALITY 
PROJECT WATERSHED 

EOEA NUMBER 
PROJECT PROPONENT 
DATE NOTICED IN MONITOR 



Final Area-Wide Environmental Impact Report for 

Massachusetts National Guard Properties al the 

Massachusetts Military Reservation (MMR) - Small Arms 

Ranges Improvement Project (SAR-IP) 

Bourne, Falmouth, Mashpee, Sandwich 

Cape Cod 

5834 

The Massachusetts National Guard 

September 26, 2006 



Pursuant to the Massachusetts Environmental Policy Act (G.L. c. 30, ss. 6I-62H) and Section 
11.10 of the MEPA regulations (30 1 CMR 1 1 .00), I have reviewed the Supplemental Final 
Environmental Impact Report (Supplemental EIR) submitted by the Massachusetts National 
Guard (MANG) on this project and have determined that it adequately responds to the Scope of 
the MEPA Certificate on the Notice of Project Change (NPC) dated November 9, 2006. 

1 acknowledge the significant amount of work that the MANG has undertaken since the Final 
EIR review in 2001 to promote environmental protection at MMR. This work has included 
extensive teclinica] analysis and public review in collaboration with the Environmental 
Management Commission (EMC) and its Advisory Councils. Based on my review of the 
information provided by (he MANG in the Supplemental EIR, the comment letters received, and 
consultations with the EMC and other state and federal agencies, I find that it is appropriate to 
allow details of range-specific pollulion prevention (P2) plans to be finalized in the future 
through existing mechanisms. These mechanisms Include the Small Arms Range (SAR) Working 
Group, EMC's Science Advisory Council (SAC) and Community Advisory Council (CAC), and 
the EMC and U.S. Environmental Protection Agency (EPA) approval process. I continue to 
reserve the right to require future filings as necessary pursuant to the provisions of 1he MEPA 
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EEA# 5834 Supplemental EIR Certificate September 28, 2012 

regulations and the Special Review Procedure (SRP). I am also requiring the MANG to provide 
the MEPA Office with copies of P2 plans when (hey are finalized together and to provide 
detailed updates on Small Arms Range Improvements Project (SAR-1P) activities as part of the 
Annual State of the Reservation Reports. 



MEPA REVIEW 

The Massachusetts Military Reservation (MMR) Master plan was designated as a "major and 
complicated" project and a Special Review Procedure was established as further detailed in the 
Certificate on the Notice of Project Change and the Major and Complicated Procedure (issued 
July 1 0, 1 997). A Certificate on the Draft Area-Wide EIR was issued on October 22, 1 999 and a 
Certificate on the Final Area-Wide EIR for the MMR Master Plan was issued on July 16, 2001 . 
As part of the MMR Master Plan, the Camp Edwards Training Area (referred to as the northern 
15,000 acres in the Final EIR) was set aside for permanent protection of water supplies, wildlife 
habitat, and open space, while allowing compatible military training. The Final EIR proposed a 
set of Environmental Performance Standards (EPS) that included a prohibition on the use of 
lead-bullet ammunition at all Camp Edwards training areas. The Certificate on the Final EIR 
required MEPA review for future projects within the Camp Edwards Training Area that exceed 
certain thresholds, including "lowered thresholds" for activities involving any new impervious 
area, vegetative clearing or other land alteration (as detailed in the Informational Supplement to 
the FEIR, dated August 15, 2001). 

On February 15, 2006, the MANG submitted a Notice of Projecl Change (NPC) to the 
MEPA Office proposing upgrades at Bravo, Echo and Sierra ranges (B, E, S Ranges). A 
Secretary's Certificate on the NPC for was issued on March 24, 2006. On September 15, 2006, 
the MANG submitted a second NPC (2" d NPC) to the MEPA Office that described a Small Arms 
Ranges Improvement Project (SAR-1P) designed to resume small arms weapons training at 
Camp Edwards using lead-bullet ammunition in a manner that protects human health and the 
environment. The 2 nd NPC proposed modifying one of the EPSs in order to allow lead-bullet use 
that did not require the preparation of an Environmental Impact Report. 

The Small Arms Range (SAR) Pollution Prevention (P2) Plan proposed the use of best 
management practices (BMPs) to manage lead and protect groundwater resources. The MANG 
requested approval from EMC and the EPA to focus initially on the Phase I ranges identified as 
Tango (T) and Echo (E) Ranges. The NPC proposed use of a bullet catcher system (known as the 
STAPP system) for T Range as well as installation of one monitoring well and several lysimeters 
to measure groundwater and soil pore-water quality. The 2 nd NPC proposed BMPs for the E 
Range including an 18-inch layer of sand on the range floor, a horizontal berrn to contain lead, 
periodic sifting to remove lead slugs, and a monitoring well and lysimeters. The 2 nd NPC 
identified a number of generally applicable operational, administrative and design BMPs that 
may be used for training areas depending on range-specific conditions. These included earthen 
berms of varying design, the STAPP bullet trap system, adjustment of soil pH, metals monitoring 
and sampling, and periodic removal of metals from berms and soils. Potential BMPs also 
included range grading and use of vegetation and windbreaks to manage storm water flows and 
minimize erosion. P2 plans and BMPs were presented in the 2" NPC at a conceptual level of 
detail. 
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The MANG proposed to resume use of lead-bullet ammunition in a three-phased approach 
beginning in April 2007. Phase I included the Tango and Echo ranges (T and E). Phase II 
included the SE/SW Range, Alpha, Juliet and Kilo Ranges (A, J and K Ranges). Phase III 
included the KD and I SBC Ranges, and other ranges as training needs are determined in the 
future (Future Ranges). In addition to the proposed change to the FEIR prohibition on use of lead 
ammunition, the project activities proposed in the 2 n NPC exceeded one of the "lower 
thresholds" established for MMR because it includes construction of approximately 2,000 square 
feet (sf) of buildings for a pavilion and bleacher enclosure (which exceeds the lowered threshold 
of 500 square feet (sf) for a new building or structure). 

A Secretary's Certificate was issued on the September 1 5, 2006 NPC on November 9, 2006 
that required the MANG to prepare a Supplemental EIR to provide additional information on 
baseline conditions, pollution prevention plans, on-site remedial investigations of specific small 
arm ranges and an analysis of ammunition alternatives. 



REVIEW OF THE SUPPLEMENTAL ENVINMENTAL IMPACT REPORT 



The Supplemental EIR includes a detailed description of the MANG's proposed 3-phase 
small arms range development program to return to live-fire training on a core group of ranges 
deemed to be most critical in satisfying the MANG's small arms training requirements. As 
described in the Supplemental EIR, the Pollution Prevention Plan (P2 Plan) includes range 
design plans, range rehabilitation/reuse plans and range management plans and provides an 
overall environmental management strategy for the use of small arms ranges at Camp Edwards. 
The P2P also includes an evaluation and selection of the most appropriate BMPs and Operations, 
Maintenance and Monitoring (OM&M) Plans for individual small arms ranges the MANG is 
proposing for firing lead core ammunition. The Supplemental EIR also includes the results of 
the MANG's lead fate and transport study and remedial investigations of SAR Ranges, and an 
analysis of ammunition alternatives. 

Small Arms Range (SAR) Pollution Prevention Plan 

The SAR Pollution Prevention Plan (P2 Plan) includes an evaluation of Best Management 
Practices (BMPs), proposed action thresholds, and operation and management plans to be 
employed at small arms training ranges at Camp Edwards. The P2Plan also includes proposed 
Range Design Plans and Operations, Maintenance and Monitoring (OM&M) Plans for the 
management of small arms ranges, including ranges utilizing lead-bullet ammunition. These 
Plans will include range-specific BMPs, applicable monitoring practices and specific thresholds 
for conducting metals recovery activities including the use of the STAPP bullet containment 
systems for the T, J and K Ranges. 

The Supplemental EIR also discusses how P2 Plans for each range will: 

a) maximize bullet recovery and recycling; 

b) prevent or minimize bullet fragmentation and ricochets; 
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c) prevent or minimize leaching of range-associated metals and other contaminants to 
groundwater; and 

d) include appropriate monitoring requirements, such as soil, groundwater, and lysimeter 
pore monitoring, and action thresholds that will trigger operational or design changes. 

The Supplemental EIR includes a prioritized and phased implementation schedule for small 
arms ranges that the MANG has proposed for a return to live fire training using lead-bullet 
ammunition based on current and anticipated training requirements, capability and condition of 
current ranges and environmental management complexity. I anticipate that the P2 Plans, BMPs 
and OM&M plans presented in the Supplemental EIR will serve as a model to demonstrate the 
effectiveness of the MANG's proposed strategy for protection of water supply and wildlife 
habitat for other existing and future Camp Edwards Ranges and training areas. 

Lead Fate and Transport Study 

The Supplemental EIR contains a Lead Fate and Transport Study completed by the MANG 
to assess the fate of lead released to the environment from firing lead bullet ammunition at Camp 
Edwards; Environmental Assessment of Lead at Camp Edwards. Massachusetts Small Arms 
Ranges, 2007. The Lead Fate and Transport Study concluded that lead mobility is limited at 
Camp Edwards and as a result, lead has not migrated into groundwater at Camp Edwards. The 
Supplemental EIR discusses how the lead fate and transport study is being used to inform the 
final design of the SAR P2 Plan to minimize environmental exposure through the application of 
range-specific BMPs and OM&M plans. 

Remedial Investigations 

The Supplemental EIR includes the results of soil and groundwater analysis and other 

remedial investigations completed by the MANG for those ranges utilizing lead-bullet 
ammunition including the T, J, K and S Ranges. As described in the Supplemental EIR, the 
historical firing of small arms has resulted in the deposition of propellants from bullet cartridges 
and metals from projectile fragments in the near-surface soils located near the respective range 
firing lines and specific downrange target areas. The MANG has proposed to complete limited 
soil removal activities at J and K Ranges for soils found to contain small amounts of 
nitroglycerin and for impacted soils at I Range found to contain a limited amount of tungsten. 
The Remedial Investigations Report includes a discussion of how ongoing Camp Edwards 
training activities will avoid interference with any ongoing or future response actions that may be 
required. The Supplemental EIR also describes how soil and groundwater analysis and other 
remedial investigations are being used to inform the SAR P2 Plan and development of range- 
specific BMPs and operation, maintenance and monitoring plans. 

According to the comments received from MassDEP, the Camp Edwards Impact Area and 
Training Ranges are classified as a disposal site and have been assigned a Release Tracking 
Number (RTN -4-15031) pursuant to M.G.L. c 21E and 310 CMR 40.000, the Massachusetts 
Contingency Plan (MCP). Accordingly, the MANG is required to report to MassDEP of any 
release of oil and/or hazardous materials encountered during the implementation of the MANG's 
SAR-IP. The MANG should consult with MassDEP's Bureau of Waste Site Cleanup (BWSC) in 
the preparation of range-specific Pollution Prevention Plans and Operation, Maintenance and 
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Management Plans to explore what impacts, if any, these projects might have on any/all 21 E 
sites located in the Training Ranges, and to evaluate the MANG's need for retaining a Licensed 
Site Professional (LSP) to assist in the project's construction. The MANG should commit to 
ensuring that the project contractors and sub-contractors maintain an emergency response plan 
for performing appropriate response actions in the event contamination is encountered during 
project construction. 

Alternatives - Ammunition 

As described in the Supplemental EIR, the use of copper- based ammunition (Enhanced 
Performance Round (EPR)) recently became available for small arms range training activities at 
Camp Edwards. The MANG has received approval from the Environmental Protection Agency 
(EPA) and the EMC to use copper-based ammunition for training activities located on S and I 
Ranges. According to the Supplemental EIR and statements made by the MANG during 
consultations with the MEPA Office, copper-based ammunition has both performance and 
environmental benefits compared to the existing lead-based ammunition currently in use and will 
have little to no impact to small area range soils or groundwater resources at Camp Edwards. The 
MANG has begun to transition away from lead-based ammunition to copper-based ammunition 
as the preferred option for its future training activities. The Supplemental EIR includes a 
discussion of other non-lead ammunition alternatives to document the types of alternatives 
considered and the rationale for their elimination. The Supplemental EIR notes that while a 
variety of alternative ammunition are available, their use is considered problematic due to 
decreased training realism, uncertainty regarding environmental impads and management 
techniques, and procurement difficulties. 

Public Involvement 

The Supplemental EIR includes a description of the MANG's ongoing Community 
Involvement Program including public outreach and involvement activities completed to date. 
The Supplemental EIR identifies more than 80 public meetings that have been held by the 
MANG, EPA and the EMC, to provide opportunities for public involvement including MMR site 
visits and SAR tours. The MMR Environmental and Readiness Center continues to publish an 
annual report, Annual Stale of the Reservation Report , which describes activities at Camp 
Edwards for the most recent training year. 

Mitigation and Section 61 Findings 

The Supplemental EIR includes draft Section 61 Findings for the Small Arms Range SAR 
Improvement Project for the EMC approval process. Subsequent to the filing of the 
Supplemental EIR to the MEPA Office, the MANG submitted to the MEPA Office updated 
Section 61 Findings for the Area-Wide Final EIR Master Plan that includes updated information 
on the current status of mitigation commitments identified as part of the Area- Wide Final EIR 
Master Plan. 

According to the comments received from the EMC and the Association to Preserve Cape 
Cod (APCC), the MANG's mitigation commitments for small arms ranges included in the SAR- 
IP should be expanded to include proposed mitigation for all ranges in the Reserve, including 
ranges not proposed for future improvements and inactive ranges. The EMC and APCC 
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comment letters identify the need to remove debris and abandoned and/or obsolete infrastructure 
(targets, target rail systems, mounds, concrete and tanks) associated with inactive ranges where 
small arms have been fired. Specifically, the EMC comments identify the need for the MANG to 
complete a review of inactive range areas, compile an inventory of any /all infrastructure and 
debris and develop plans for their removal, especially where such removal is not addressed by 
the Impact Area Groundwater Cleanup Study Program or the Installation Restoration Program. 
The EMC comment letter also identified a number of inconsistencies in the southern boundary 
limits of the northern Training Area depicted on maps provided in the Supplemental EIR. In its 
comments on the Supplemental EIR, the ACPP has also recommended that the MANG expand 
its mitigation commitments to include the restoration of the streambed erosion found along the 
old jeep trail from A Range to Wood Road with minor re-grading and new plantings of native 
vegetation. I expect the MANG to work closely with the EMC and its Advisory Councils, the 
Small Arms Range Working Group and other stakeholders, to address the comments received on 
the Supplemental EIR. 



Conclusion 



Based on the information in the Supplemental EIR and after consultation with relevant public 
agencies, I find that no further MEPA review is required at this time. The project may proceed 
with obtaining required state permits. 



September 28, 2012 
DATE 




Cc: Mark J. Begley, Environmental Officer, Environmental Management Commission 



Comments received: 

09/19/2012 Cape Cod Commission (CCC) 

09/20/2012 Executive Office of Environmental Affairs, Environmental Management 

Commission (EMC) 
09/20/20 1 2 Association to Preserve Cape Cod (APC C) 
09/20/20 1 2 Natural Heritage and Endangered Species Program (NHESP) 
09/21/2012 Department of Environmental Protection (MassDEP) - SERO 



RKS Jr./NZ/nz 
Supplemental EIR #5834 
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WATER SUPPLY INFORMATION 
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Meeti ng the Chal I enge 

We are once again proud to present our annual 
water quality report covering all tasting 
performed between January 1 and December Jl, 
2011. Over tie years, we have dedicated o urselvas 
to producing drinking waiter that meet; all -state 
and federal standards. : 5(fe continually -strive to 
adopt new method? for delivering the best-quality 
drinking waiter to you. As new challenges to 
dinting waiter safety emerge, we remain vigilant 
in meeting the goat of source water protection, 
water conservation, and community education 
while continuing to serve the reeds of all our water 
users. 

Please share with us your thoughts or concerns 
about the information in this report. Afterall, well- 
informed customers are our bast allies . 



The Benefits of Fluoridation 

Fluoride is a naturally occurring element in many 
waiter supplies in trace amounts. In our system, 
the fluoride level is adjusted to an optimal level 
averaging one part per million (pprn) to improve oral 
health in children. At this level, it is safe, odorless, 
colorlass, and tasteless. There are over 3-9 million 
people in 140 M ass achusetts water systems and 184 
milDonpeople in the U. S. who receive the health and 
economic benefits of fluoridation. 



Important Health Information 

Soma people may be more vulnerable to 
contaminants in drinking water than the 
general population. Irnmunocompromised 
persons such as persons with cancer urdergomg 
chemotherapy; persons who have undergone 
organ transplants, people with HTV7AIDS or 
other immunesystem disorders,sorme elderly, and 
infants may be particularly at nskfrominfections. 
"These people should seek advice about drinking 
waiter from their health c are providers. The U.S. 
EPA/CDC (Centers for Disease Control and 
Prevention) guidelines on appropriate means to 
lessen the risk of infection by Ciypt&spmii&imi- 
and other microbial contaminants are available 
from the Safe Drinking 'Water Hotline at (300) 
42(^4791 or l^p:/ Avaterepa.gov/iirirdc/rctiine. 



Substances That Could Be in Water 

To ensure that tap water is safe to drink, the 
Department of Environmental Protection (DEP) 
and the U.S. Environmental Protection Agency (US. 
EPA) prescribe regulations limiting the amount of 
certain contaminants in water provided by public 
water systems. The Rsod and Drug Administration 
(pDA) andMassachusetts Department of Public Health 
(DPH) regulations establish limits for contaminants in 
bottled water, which must provide the same protection 
for public health. Drinking water, including bottled 
water, may reasonably be expected to contain at least 
small amounts of some contaminants. The presence of 
these contaminants does not necessarily indicate that 
the water poses a health risk. 

The sources of drinking water (both tap water and 
bottled water) include rivers, lakes, streams, ponds, 
reservoirs, springs, and welt. As waiter travels over 
the surface of the land or through the ground it 
dissolves naturally occurring minerals and in some 
cases, radioactive material and can pick up substances 
resulting from the presence of animals or from human 
activity. Substances that may be present inso urce water 
include: 

Micro bill C ontaminants, such as viruses and bacteria, 
which may come from sewage treatment plants, septic 
systems, agricultural livestock operations, or wildlife: 

Inorganic Contaminants, such as salts and metals, 
which can be naturally occurring or may result from 
urban stormwater runoff, industrial or domestic 
wastewater discharges, oil and gas production, mining, 
or farming: 

P^stiddes and Harbiddes, which may come from a 
variety of so urces such as agriculture, urbanstormwater 
runoff, and residential uses: 

Organic Chemical Contaminants, including synthetic 
and volatile organic chemicals, which are by-products 
of industrial processes and petroleum production 
and which may also come from gas stations, urban 
stormwater runoff andseptic systems: 

Radioactive Contaminants, which can be naturally 
occurring or may be the res ult of oil andgas production 
and mining activities . 

More information about contaminants and potential 
healtheffects can be obtained by calling the U.S. EPAs 
Safe Drinking "Water Hotline at (600) 42<o-4791 . 
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How Is My Water Treated and Purified? 

Our drinking mater is treated with, potassium carbonate, sodium fluoride and -sodium hypochlorite. The water in 
this geographic are a is naturally acidic, with an average pH of 5-9 (7 JO is neutral). Acidic water can be harmful to 
the distribution system Potassium carbonate is used to buffer the water to as close to a neutral pH as possible. At the 
jsquast of the U. S. Coast Guard, which is the owner and operator of the family ho using area, sodium fluoride is added 
to the water. This compo urd has proven effective ^strengthening teeth. Finally; sodlumriypochlorite is used to disinfect 
the waiter supply by killing b acteria. 



Where Does My Water Come From? 

Our drinking water supply is provided entirely by 
groundwater. J- 1 ^!^ which is located on Herbert 
Road is our primary pumping station. ^ are also 
connected to the Upper Cape Regional Water Supply 
Cooperative. The Cooperative's water sources come 
from three wells located in the northeastern corner of 
Camp Edwards . On average, we provide up to 3O0J000 
gallons of high-quality water every day. All of the Otis 
public water supply is drawn from the Sagamore Lens 
of the Cape Cod single-source aquifer. This kns runs 
from the Cape Cod Canal eastward into the town of 
Yarmouth. To Jeam more about our watershed on the 
Internet, go to the U.S. EPA£ Surf YourWatsrshed Web 
site at http^/cfpub.epagov/surf/Jbcate/index.cfm 



Lead in Home Plumbing 

If present, elevated levels of lead can cause serious 
health problems, especially for pregnant women and 
youngchildren Le adindrinking water is primarily from 
materials and components associated with service lines 
and home pkimbing. : ffle are responsible for providing 
highrquality drinking water, but we cannot control the 
variety of materials used in pJiimbing components. 
When your water has beensitting for several hours, you 
cariminimiie the potential for k adexpos ure by flushing 
your tap for 30 seconds to 2 minutes before using water 
for drinking or cooking. If you are concerned about 
lead in your water, you may wish to have your water 
tested. Information on lead in drinking water, testing 
methods, and steps you can take to minimize exposure 
is available fromthe Safe Drinking Water Hot line or at 
www.epa.gov/safewater/Jead 



Storm water Pollution Prevention 

Stormwaterdischarges have been identified as asignificantsource of water pollution innurmerous nationwide studies of water 
quality. Each b uilding/area operated by the 102nd has been evaluated and c ategorized and Best Management Practices 
(BMP) liave been implerrented at industrial areas to ensure that processes do not adversely impact anystormwater runoff. 
BMPs include good-nousekeepirg practices, mmimization of exposure, spill prevention measures, construction of secondary 
containmentstructuras, management ofstormwaterrunoff, andemployee training. For the 1 02 nd, mandatory quarterly visual 
monitoring and voluntary quarterly analytical tasting is conducted at each outfalTarea. The res ults of these examinations have 
not shown any detrimental effects on the quality of stormwiter from the activities conducted by the 102nd. 



Community Participation 

On-base residents are also invited to raise any 
questions or concerns regarding drinking water 
at the Air Station Cape Cod community meeting. The 
date and time of this annual event will be | 
Otis Notice. 




Q uestions? 



For more information about this report, or for any 
question; relatirg to your drinking water, please 
call the watersupply s uperintendent, Mr. Richard 
Soura, at (50S) 9SS-4102 . 
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Water Main Flushing 

Distrib ution mains (£ipas) convey water to harmed buildings, and hydrants on base to include base housing. The mater entering 
distribution mains is of very high quality; however; mater qualitycandeteriorate in areas of the distribution mains overtime. Water 
main flushing is the process of cleaning the interior of water distribution mains by sending a rapid flow of water through the mains. 

Hushing maintains water quality in several ways. Rir example, flushing removes sediments like iron and manganese. Although iron 
and manganese do not pose health concerns, they can affect the taste, clarity, and color of the water. Additionally, sediments canshield 
microorganisms from the disinfecting power of chlorine, contributing to the growth of microorganisms within distribution mains. 
Hushing helps remove stale water and ensures the presence of fresh water with sufficient dissolved oo^gen, disinfectant levels, and an 
acceptable taste andsmell. 

During flushing operations in your neighborhood, some short-term deterioration of water quality, though uncommon, is possihle. Tdbu 
should avoid tap water for ho usehold uses at that time. If you do use the tap, allow your cold water to run for a few minutes at full 
velocity before use and avoid using hot water; to prevent sediment accum utation in your hot water tank. 
Please contact us if you have any questions or if you would like more information on our water main flushing schedule. 



Source Water Assessment and Protection 

SVHU? Explanation 

The Source Water Assessment and Protection (SWAP) 
program, established under the federal Safe Drinking Water 
Act, requires every state to inventory land uses within the 
recharge areas of all public watersupply x> ureas; to assess the 
susceptibility of drinking water sources to contamination 
from these land uses: and to publicize the results to provide 
support for improved protection. 

What is my system's ranking? 

Eceptibility ranking of high was assigned to this syste. 
to the absence of hydrogeobgic barriers (e g, clay) th 
can prevent contaminant miration. 

Where canl sea the SWAP report? 

Information on o btaining the complete SWAP report is 
available by contacting the water supply superintendent at 
COS) 968-4 102 . The report is also available online at www. 
mass.gov/dep/water/drinking/ 4096001 .pdf 

Potential Sources of Contamination 
Being a military facility Otis AHG Base has the potential 
of having fuel, chemicals, and other material^) as possihle 
sources of contariiination. 



Asuscei 
due 



;m 
that 



What Are PPCPs? 

\\T7hen cleaning out your medicine cabinet, 
W what do you do with your edited pills? 
Many people flush them down the toilet or 
toss them into the trash. Although this seems 
convenient, these actions could threaten our water 
supply 

Eecent studies are generating a growing concern 
over pharmaceutical and personal care products 
(PPCPs) entering water supplies. PPCPs include 
human and veterinary drugs (prescription or over- 
the-counter) and consumer products, such as 
cosmetics, fragrances, lotions, sunscreens, and 
householdcleaning products. Inthe five years from 
2005 to 2010, the number of U.S. prescriptions 
increased 1 2 percent to a record 5j billion, while 
nonprescription drugp urc bases held steadyaround 
'i'i billion. Many ofthese dn^s and personal care 
products do not biodegrade and may persist inthe 
environment for years . 

The bast and most cost-effective way to ensuresafe 
water at the tap is to keep oursource waters clean. 
Never flush unusedmedications downthe toilet or 
sink. Instead, check to see if the pharmacy where 
you made your p urchase accepts medications for 
disposal, or contact your local health department 
for information on proper disposal methods and 
drop-off locations, ^bu can a£o go on the Web 
at wwwEartl01 ljcom to find more information 
about disposal locations in your area. 
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How much water does a person use every day? 

Ttie average person in the U.S. uses SO to 100 gallons of water each day. During 
medieval times, a person used only 5 gallons per day. 

How much emergency water should I keep? 

Typically, 1 gallon per person per day is recommended. For a family of four, that 
would be 12 gallons for 3 days. Humans can survive without food for 1 month, but 
can only -survive 1 week without water. 



How many community water systems are there in the U.S.? 

About S>000 public water systems across the United States process 34 billion gallons of water per day for home and 
commercial use. Eghty-five percent of the population is -served by these systems. 



What's a Cross-connection? 

Cross-connections that contaminate drinking water distribution lines 
are a major concern A cross-connection is formed at any point where 
a drinking water line connects to equipment (boilers), systems containing 
chemicals (air conditioning systems, fire sprinkler systems, irrgation 
systems^ or water sources of questionable quality. Cross-connection 
contamination can occur when the pressure in the equipment or system 
is greater than the pressure inside the drinking water line (backpressure). 
Contamination can also occur when the pressure in the drinking water line 
drops due to fairly routine occurences (main hie aks, heavy water demand), 
causing contaminants to be sucked out from the equipment and into the 
drinking water line (b acksiphonage). 

Outside water taps and garden hoses tend to be the most comrnonsources 
of cross-connection contamination at home. The garden hose creates 
a hazard when suhmerged in a swimming pool or when attached to a 
chemical sprayer for weed killing Garden hoses that are left lying on the 
ground may be contaminated by fertilizers, cesspools, or garden chemicals. 
Improperly installed valves in your toilet could also be asouice of doss- 
connection contamination. 

Community water supplies are continuously jeopardized by cross- 
connections unless appropriate valves known as backflow prevention 
devices, are installed and maintained. 'Jie have surveyed all industral, 
commercril and institutional facilities in theservice area to make sure that 
all potential cross-connections are identifiedandelimiratedor protected by 
a backflow preventer. 'We also inspect and test each backflow preventer to 
make sure that it is providing maximum protection 

Rir more information, review the Cross-Connection Control Manual 
from the U.S. EFAS ^Web site at hdrtp/ATaterepagov/infrastructure/ 
drinldrgwater/pws/crossoonrectcrLontrotirde^cfm. l£u can also call the 
Safe Drinking T Water Hotline at (300) 42(5-4701 . 
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Sampling Results 

Daring the p art year, we ha.w taken numerD us water s amp Jes in order to determine the presence of any radioactive, biological inorganic, 
volatile organic^ or synthetic organic cont aininanis . The tables telowshow only those contaminants that were detected in the water. 
Although all of the s ubstances listed here are under the Mamimm Contaminant Level (MCL), we feel it is important that you know exactly 
wha.t was detected and how much of the-substance was present in the water. The state requires us to monitor forcertairisubstances less often 
thanonce per year because the concentrations of these substances do not change frequently. In these cases, the most recentsampJedata are 
included along with the year in whichthe -sample was taken 



i:ijjiinjj.iimu.iiuj 



\feAR MCL MCLG AMOUNT 

SAMFLED [MEDLi [MRO.^] DETECTED 



C h.b cine (ppitii 

Com blned Bad turn (pCJJj 

Fluoride (p jjrnj 

HtKlt! (pplii) 

P-scrLtats f fp^} 
"Trlfii [ornithines] frpft 

lip waler samples were wllecled 

SUESTAMGE "YEAR 

OUWIT Cf MEASURE! SAMFLED 



£011 


[4] 


a 


lis 


004-1.55 


No 


2003 


5 





0.4 


NA 


Ho 


£011 


4 


4 


IB 


072-1.0 


No 


2011 


10 


10 


1.4 


ND-1.4 


No 


2011 


2 


HA 


0.10 


ND-0.1G 


No 


2011 


SO 


NA 


8 


MD-S 


No 


kir lead aid 


»ppa am 


/hs torn s 


mple sfes lirou^ioutlte tOTiiroriity 



UOLATION TOPICAL SOURCE 

\ft.tec aodiijUe 05«d to control miccobef 

Etojion ofAHu.nl deposits 

\&.ta ji'didv-s llwit i ji»a»ottffsTOAg teeth 

iMinoiF from JJertilLrer us*j I-iciiir^ rrontsej-tjo tinlcs. 

fewgej Erosion of mtunldepo ate 

InoEjuik- oJtifiLt-Jj used as wddii-scs in solid p [opeLfcante lot 

K-i-Sf.fftJSfilsf.fil-E^WLia: and ■EKfJc' Si's. 
Ejtfi [odiJOt nfrlrinL-ir.^; VAteE dtsinleotjon 



AMOUNT 5ITE5 

DETECTED AEOVEAi-f 
MCLG (BCTHtfTILE) TOTAL SITES UOLATION TM=ICAL SOURCE 



Cop_p_ er (ppnO 
Lead (f-j-ltf 



2011 
2011 



1-5 
15 



0.4 
3 



0£0 
OJ20 



Coccosion of ho usehoid fJ.iim.tinj systems Etosion ofnitu.nl deposits 
Coccosion of ho us-iheld pi.urA.binj systems Erosion ofnitu.nl deposits 



UNREGULATED SUBSTANCES 1 



C kb icE nm i ,ppi<i 
Sodium ippsfi} 



2011 
2011 



iTECTED LOWHaH TYFICAL SOURCE 

2.0 I'TD-2.0 Ej--p rodutt of diinlijg witei djfiniii-tion 

12 10T>— 12 Some sodium is abwaj's «peoted to bepcesentin jroundvita 



'Uir^Jjt^cxrtarnrBrtsaratlxEa-fcrvvlidithalJ.SL EPAhasrEtztatJishadEfririingwata' aarrbrrfc. Tha fufrcianf Lrra^irtad nxtaminart muiLu ■ y is tn amid: 
tha EPAindia-mrinqlhar muro'Efl in dinting wta-and whrfhw liua rajJsticn is warranto! 



Definitions 

90 tk Percentile: Outof e^scy 10 .homer 
sampled. 3 weteator bebw this level. 

riL- (Action. Levdji :The oonoen.tca.tion of 
^ conhminant vjihLoh. if -sroeeded. luggers 
treatment oc othec cequicements that ivatei 
system must follow. 

MCL (Maximum Contain LnintLeve^: 
The h^hest levelofaoontaminant that if 
allowed in dunlcinj ■watec. MCLs ace set as 
dose to the MCLGs as feasible using the 
btst available tts-tnunt technology. 

McXG iT^wiLmum Corin.m Lnan.tLwtL 
ijGifc : The Lsvilof i oonbJiiirAnt in 
dcintinj VAtec bilow viiion there is no 
itnown o c -s,-cp Kted urL t- iisiUi.MCL^f 
allow foe i /fLicjiiLof sie'j'. 

MPX^L (MvcLm urn R£fLdLB.L.DLfi.n£ch.rL[ 
Level) :The honest level of i diilrLfcotint 
ilii^vtd in dcinlcinj -witec.Theie if 
cojfirtirij -swicLsfios tlatadditiojiofa. 
dLsiiLteonjit isneoeasanv fctoontcolof 
nix col-ai oonhmirajLta 

WTADLG-iMiKLmiim EesLdmL 
DifLn&b.n.[ I-»eLGoiL):Tnel±vd.ofi 
drinking VAtec dkinieonAt telow viuoh 
thece if no icnown o i Btfeoted ckk b health. 
hIEDLGs do not Efla^t the henefitsof the 
ufeofdifintotintf t- o^Jitcoi miocobil 
oonJ^JTunint;. 

ttL: Notifj.ii&ble 

HE> iTt-tdet*:t*i;i: Indcifc thit tKft 
s uhi tnce 'ifts not i) und hy L.bo ntoc^ 
anib/sis. 

pClfL fp icocu cits ^er Lite if: A nieuu.ee of 

ndioao^it^. 

pp b (picts j>er b illior^ ■ One j-irt suhsbnoe 
pec bilLbnficF VAtsc ijot jilc kjeuil;- pa 



ppm 'j'irt;- pecm iLLon): One put 
fuhfbjioe pei j.iiLuon pa.rb? va^i t't 
nYiil^nnijpec litec). 






Final State of the Reservation Report - Training Year 2012 



259 



102nd Intelligence Wing Water Supply Reports 
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Upper Cape Regional Water Supply Cooperative 
pH - Shallow wells 
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Upper Cape Regional Water Supply Cooperative 
Alkalinity- Shallow wells 
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Upper Cape Regional Water Supply Cooperative 
Specific Conductance - Shallow wells 
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Upper Cape Regional Water Supply Cooperative 
pH - Intermediate wells 
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Upper Cape Regional Water Supply Cooperative 
Alkalinity- Intermediate wells 
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Upper Cape Regional Water Supply Cooperative 
Specific Conductance - Intermediate wells 
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Upper Cape Regional Water Supply Cooperative 
pH- Deep wells 
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Upper Cape Regional Water Supply Cooperative 
Alkalinity- Deep wells 
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Upper Cape Regional Water Supply Cooperative 
Specific Conductance - Deep wells 
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Upper Cape Regional Water Supply Cooperative 
pH - Well cluster 1 
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Upper Cape Regional Water Supply Cooperative 
Alkalinity -Well cluster 1 
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Upper Cape Regional Water Supply Cooperative 
Specific Conductance -Well cluster 1 
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Upper Cape Regional Water Supply Cooperative 
pH - Well cluster4 




— ♦— C-4S 


-m— C-41 


C-4D 



Jan-02 Jan-04 Dec-05 Dec-07 Dec-09 Dec-11 



Upper Cape Regional Water Supply Cooperative 
Alkalinity- Well cluster 4 
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Upper Cape Regional Water Supply Cooperative 
Specific Conductance -Well cluster4 
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Upper Cape Regional Water Supply Cooperative 
pH- Well cluster 7 
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Upper Cape Regional Water Supply Cooperative 
Alkalinity -Well cluster 7 
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APPENDIX F: 

RARE SPECIES REPORTING 

AND 

INVASIVE PLANT SPECIES CONTROL 

TY 2002 - TY 2012 
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LIST OF RARE SPECIES REPORTED TO NHESP 
HISTORY 




Individuals Reported 


Common / 

Scientific 

Names 


TY 
2002 


TY 

2003 


TY 

2004 


TY 

2005 


TY 

2006 


TY 

2007 


TY 

2008 
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2009 
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BIRDS 


Grasshopper 
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savannarum) 
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LIST OF RARE SPECIES REPORTED TO NHESP 
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REPTILES and AMPHIBIANS 
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Common / 

Scientific 

Names 


TY 
2002 


TY 
2003 


TY 
2004 


TY 
2005 


TY 
2006 


TY 
2007 


TY 

2008 


TY 
2009 


TY 
2010 


TY 
2011 


TY 
2012 


ODONATES 


Comet 
Darner 

(Anax 
longipes) 





2 


2 


7 


2 


1 


3 


9 


6 


14 
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Spatterdock 
Darner 

(Aeshna 
mutate) 


9 


8 


11 


15 


11 


10 


24 


13 
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10 


14 


BUTTERFLYS 


Frosted Elfin 

(Callophrys 
irus) 











17 























PLANTS 


Adder's 
Tongue Fern 
(Ophioglossum 

Pusillum) 





8,400 


4,477 


38 


3,020 


1,600 


458 





138 


48 


84 
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Tinker's 

Weed 

(Triosteum 
perfoliatum) 
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LIST OF RARE SPECIES REPORTED TO NHESP 
HISTORY 


Common / 

Scientific 

Names 


TY 

2002 


TY 

2003 


TY 

2004 


TY 

2005 


TY 

2006 


TY 

2007 


TY 

2008 


TY 

2009 


TY 

2010 


TY 

2011 


TY 

2012 


Torrey's 
Beak Rush 

(Rhynchospora 
Torreyana) 





238 


2,060 


23,000 


20,000 


6,000 


2,350 


2,550 


4,800 


2,606 


4,416 


Total 


129 


8,776 


6,825 


23,916 


23,207 


7,739 


3,038 


2,757 


5,116 


2,976 


5,113 


Note: Counts of Upland Sandpipers, Grasshopper Sparrows, Vesper Sparrows and Northern Harriers through TY 2010 include counts of these species on the 1,500 acre 
airfield / airfield grassland area that had previously been part of Otis ANGB. 
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NATIVE AND NON-NATIVE INVASIVE PLANT SPECIES CONTROL ACTIVITY ON CAMP EDWARDS 

HISTORY 


Common / 

Scientific 

Names 


TY 

2003 


TY 

2004 


TY 2005 


TY 

2006 


TY 

2007 


TY 

2008 


TY 

2009 


TY 

2010 


TY 

2011 


TY 

2012 






















Honeysuckle 
(non-native) 

(Lonicera sp.) 








160 


3,644 


2,771 


4,919 


382 


1,920 


1,247 


760 


Autumn olive 
(Elaeagnus 
umbellate) 








70 


1,871 


988 


1,400 


1,509 


62 


173 


834 


Oriental 

bittersweet 

(Celastrus 

orbiculatus) 








6 


449 


1,551 





155 


74 


75 


58 


Multiflora rose 

(Rosa multiflora) 








2 


236 


726 


237 


139 


53 


58 


191 


Scotch broom 

(Cytisus scoparius) 


2 


15 
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4 


5 





1 











Phragmite stems 

(Phragmites 
australis) 





10 


3 























Japanese 
Knotweed 

(Polygonum 
cuspidatum) 


3 


50 


15 














44 
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NATIVE AND NON-NATIVE INVASIVE PLANT SPECIES CONTROL ACTIVITY ON CAMP EDWARDS 

HISTORY 


Common / 

Scientific 

Names 


TY 
2003 


TY 
2004 


TY 2005 


TY 
2006 


TY 

2007 


TY 

2008 


TY 
2009 


TY 
2010 


TY 
2011 


TY 
2012 


Japanese barberry 

(Berberis 

thunbegrii) 


25 








25 


286 











1 





Forsythia 

(Forsythia sp.) 











204 














1 





Common reed 

(Phragmites 

australis) 











33 




















Glossy Buckthorn 

(Rhamnus frangida) 














55 

















Black Locust 

(Robinia 
pseudoacacia) 














12 

















Privet 

(Ligustrum sp.) 














7 

















Winged 
Eunonymus 

(Euonymus alata) 














5 








525 








Pitch pine 

(pinus rigida) 


























1,076 


6,735 


TOTALS 


30 


75 


257 


6,466 


6,406 


6,556 


2,186 


2,678 


2,631 


8,578 


Notes: 1. Documentation of eradication activity commenced in TY 2003. 

2. Most of the eradication activities have occurred in the Cantonment Area, not the Reserve. 

3. A major pitch pine elimination effort occurred in the Cantonment Area in TY 2012 as part of a wildland fire chainsaw course and several other 
efforts. 
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111 1997, the use of artillery and grenade simulator devices at Camp Edwards was suspended after the 
U.S. Environmental Protection Agency issued Administrative Order 2. One of the constituents in the 
pyrotechnics, perchlorate, was of particular concern due to its solubility and potential effects on human 
health and the environment. 

The M116A1 Hand Grenade Simulators, perchlorate free, are hand-thrown military training devices 
used to simulate battlefield noises and effects during training, 'fhese devices help prepare Soldiers for 
the rigors of combat by simulating stress and confusion of artillery and hand grenade explosions — an 
important aspect of military training. Realistic training is a critical component of Soldier training, and 
factors that create realism — smoke, dust, noise, and pressure — all help create the confusion associated 
with realistic battle conditions. Many of the tasks that Soldiers are required to train on prior to 
deployment concentrate on reaction to contact, and combat contact normally takes the form of an 
explosion from either indirect fire or an improvised explosive device (IED). Pyrotechnics can be used to 
simulate IEDs, which have caused 80 percent of the US casualties in Afghanistan. 

'fhe M116A1 Hand Grenade Simulator has been reformulated by the Department of the Army and is 
now perchlorate free. The basic reformulation is primarily composed of environmentally benign, 
biodegradable constituents. The simulators are constructed of cardboard tubes that contain a black 
powder and aluminum mixture, along with sodium salicylate, (a substance used as a pain reliever), red 
gum (eucalyptus), potassium chlorate, which is fhe same constituent as in matches and ultimately breaks 
down to oxygen and potassium chloride (a naturally occurring mineral), dextrin (breakdown product of 
starch), and potassium nitrate (a naturally occurring mineral used as a fertilizer). 

On December 9, 2009. the EMC voted unanimously to authorize the executive director of the EMC to 
issue a conditional approval letter in accordance with the recommendations of the Science Advisoiy and 
Community Advisory Councils. The vote also noted the MAANG's Environmental & Readiness Center's 
recommendation for the simulated grenade's inclusion on the approved list. Subsequently the US EPA 
approved use of the grenade simulators. The M 1 16A1 was approved for use on Camp Edwards on 24 
March 2010 by the United States Environmental Protection Agency (USEPA) and fhe Massachusetts 
Environmental Management Commission (EMC). The USEPA approval is a limited authorization for a 
two year period beginning the day the first pyrotechnic device was used in the Camp Edwards Training 
Area. See Appendix A for 24 March 2010 approval letters from the EMC and USEPA. 

Compliance with EMC and USEPA approvals required: no grenade simulator use in wetland buffer 
areas, in water supply Zone 1 areas, in noise sensitive areas, such as near the base boundary, or when 
conditions indicate a fire hazard. In addition, Soldiers policed debris as required by regulation and 
policy. The EMC and USEPA limited use to 1000 per acre per year for two years while any possible 
environmental effects were evaluated. 

It was required that information on simulated grenade use and monitoring, and relevant issues 
encountered during the applicable training year be included in the training section of the Annual Report. 
Please see annual report for reported infonnation. The approval specifically required including the 
numbers of simulated grenades used in the Reserve and, where applicable, the Training Areas where 
they were used. 
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The approved Ml 16A1 was first used on Camp Edwards on 7 June 2010 as part of the XCTC training 
exercise. The number of simulators used was 480 in 2010 and 7 in 201 1. Sampling, as required, 
showed non-detect for chlorate and there were no apparent environmental effects from using this 
training aid. 

A requirement of the EMCs approval was to notify the EMC's Executive Director through Range 
Bulletins or email when the simulated grenades are proposed to be used in training in the Reserve. This 
was done in 2010. However, use of these simulators, 1-2 Augusl of 201 1. was not included in 1hat 
weeks' Range Bulletin or emailed to the EMC as required. A Reserve unit requested use of the M16A1 
hand grenade simulators on hand in the ASP. The unit used a total of 7 simulators, 1 of which was a 
dud. With the exception of notification to the EMC through the Range Bulletin or email. Camp 
Edwards followed protocol and filled out all the required paperwork, overlays, reports, and put this into 
the yearly report. The lack of EMC notification has been corrected by revising the SOP; all scheduled 
use of Ml 1 16A1 Hand Grenade Simulators on Camp Edwards will be included within 1he Ciimp 
Edwards Range Bulletin and in the event of an onsite request and approval the EMC and ERC will be 
notified by email of the intent of the requesting unit to use the M 1 16 Al Hand Grenade Simulator. 

All dunnage to include wires and plastic caps was collected and turned into the ASP or through Range 
Control to the ASP for disposal. 

Working with USEPA, the Massachusetts Department of Environmental Protection and the EMC, the 
Guard developed a sampling plan to test soils. The plan was approved (Appendix B) and sampling was 
done during a period of intense training at Camp Edwards during the summer of 2010. Results of the 
sampling showed uon-detect for Chlorate, the constituent of concern (Appendix C). A briefing of 
results was given during the combined meeting of the EMC's advisory groups, the Science Advisory 
Group and the Community Advisory Group, on August 25, 2010. 

These new pyrotechnics have greatly enhanced the realism of pre-mobilization training at Camp 
Edwards. The Guard will continue to use these new simulators to the benefit of Soldier training and is 
requesting permanent approval based on experience and environmental sampling. 

In regards to dud hand grenade simulators; all such items will be handled in accordance with the hand 
grenade simulator SOP (Appendix D). The relevant section is as follows: 

DUDs: 

a. In accordance with I'M 9-1370-207-10 (Pyrotechnic Simulator Operator's Manual) 
do not handle duds. 

b. Mark the location, Notify Range Control. Wait 1 hour. 

c. Range Control will notify post EOD for response to the training site. 

As a course of process Camp Edwards Range control receives reports of a dud from the using unit. The 
reporting unit marks the location and maintains a safe standoff distance of 30 meters and notifies range 
control. After an hour the dud simulator can be properly handled by EOD or certified ASP personnel. 
The dud simulator is then placed in an ammo can, only by EOD or ASP personnel, and then transported 
and stored at a designated bunker at the ASP. Certified ASP personnel can demilitarize any duded 
M 1 1 6 A 1 . These items can also be brought to an approved offsite location for disposal by EOD 
personnel. In 2010 there were two duded Ml 16A1 Hand Grenade Simulators. These simulators were 
retrieved by a MAARNG EOD unit. The EOD unit then coordinated with the Army Corp of Engineers 

3 
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and was able to have the 2 duds included within a Blow in Place on Camp Edwards. For 20 1 1 there was 
one dud that is stored at the ASP. The ASP will continue to store the 1 M 1 16A1 dud. The 387th EOD 
unil on Camp Edwards will eventually transport the DUD to Devens Reserve Base to conduct a blow in 
place (BIP). These actions are conducted a couple of times a year based on need and safety. There is no 
immediate timeline to conduct a BIP for the one M 1 16A1 as there is no environmental or immediate 
safety concern. 

Numbers, Training Area Use, Sampling, and Analysis: 

The M116A1 was first used on Camp Edwards on 7 June 2010 as part of the XCTC training exercise. 
During training year 2010, 473 Hand Grenade Simulators were uscd-3 19 in the Camp Edwards Training 
Area and 1 54 in the Cantonment Area and in 20 1 1 only 7 were used in (he Camp Edwards T raining 
Area. Difference in use of this item between 20 10 and 20 1 1 was due to the fact that there was the 
XCTC exercise in 2010 and in 201 1 the MAARNG was in an off cycle deployment year with little need 
for this type of device during the 201 1 Iraining cycle. Table 1 identifies the general training area 
location at which these pyrotechnic devices were used. Refer to Figure 1 for training area locations. 



Tahle t. Hand Grenade Simulator Use, Camp Edwards Training Area, 2010-2011 


Training Year 


Training Area 


Number Used 


2010 


A3 


5 


2010 


A 4 


61 


2010 


B9 


23 


2010 


B 10 


15 


2010 


B 11 


42 


2010 


C 14 


50 


2010 


C 15 


50 


2010 


BA 1 


20 


2010 


BA6 


28 


2010 


Whcelock Road 


10 


2010 


North Power Lines 


15 


2010 


Cantonment Area 


154 


2011 


C14 


3 


2011 


BP27 


2 


2011 


A4 


2 


Total: 


480 
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DNs Air National Guard Base t 



Figure 1. Camp Edwards (MME), 2010-2011 

As a requirement of the approval for use of the M116A1 Hand Grenade Simulator, the MAAKNG 
sampled soils for the presence of chlorate associated with the pre -combustion composition of these 
devices. Sampling was conducted, in accordance with a signed project note (Appendix B), both before 
and after the exercise, with both pre- and post -exercise sampling completed. 
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It was requested by the EMC that the MAARNG sample surface soil for Chlorate following the 20 10 
Exportable Combat Training Capability (XCTC) exercise. The usage of the simulators was the highest 
during this training exercise in June 2010. It was requested that four or five grab samples be taken from 
a high use area (or areas) and analyzed for chlorate. It was also requested that at least one background 
sample be taken for the same location for comparison purposes. To this end, the E & RC contacted the 
Camp Edwards Trainers to determine the best sampling location. "Checkpoint Number Two" was 
identified as an expected highest use area for XCTC 2010. 

Checkpoint Two was located on an unpaved section of Turpentine Road approximately 0.3 miles south 
of Wheeloek Road and north of Pocasset-Forestdalc Road. This was an ideal location for using IED 
simulated devices since convoys were regularly stopped here, and as such this particular location was 
used heavily in training scenarios for XCTC 2010. 

On June 4, 2010. immediately prior to the XCTC training, surface samples were taken from the hard 
packed roadbed at Checkpoint Two. Three soil samples were scraped from the roadbed using a stainless 
steel spoon which was decontaminated by rinsing with distilled water between samples. Samples were 
immediately placed in amber glass sample collection bottles and labeled. Samples were transported in a 
cooler on ice and were refrigerated. XCTC training ended on June 21, 2010. Per a request from the 
USEPA multi-increment samples were taken. The samples were collected from the surface (0-1 ") and 
delivered to a certified laboratory for analysis using EPA Method 300. 1. All results were non-detect for 
Chlorate (Appendix C). Accordingly there were no known environmental impacts in using these 
devices on Camp Edwards during the two year review period of 2010-2011. 
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Appendix A 

EMC and USEPA Approval Letters 




Commonwealth of Massachusetts 

Executive Office of Energy &, Environmental Affairs 

Environmental Management Commission 

Building 1104. Camp Edwards, MA (Mfi4!t-D0u3 
(MB) SfiS.Jil 37 TEkpIiraw (SB) SBS-513S facsimile 



DEVAL L PATRICK 

TIMOTHY P. MURRAY 

Lieutenant Govcmo- 

IAN A. BOWIES 



LAURIE DlfET 

MARY g. GRIFFIN 

KICI1A11D SULL1VAK 

■'■ a t.i- i-'.' 1 r ■■ 



March 24, 20 10 

COL Francis M. McGinn 
Commander, Camp Edwards 
Headquarters, Camp Edwards 
Camp Edwards, MA 02542 



RE: Upper Cape Water Supply Reserve/Camp Edwards; Simulated Hand Grenade Approval 



Dear Colonel McOinn; 

This letter is in response to your request letter dated October 11,2000. Jn that letter you, on 
ucnalfoflhc Massachusetts Army National Guard (IvtAANG), requested joint review and 
approval of the Mil 6A1 Hand Grenade simulator (DODIC L601). The approval would Include 
placement of the MI 16 A 1 H&nd Grenade simulator (simulated grenade) on the list of munitions 
authorized for use at Camp fidwards pursuant to Chapter47 of (he Acta of 2002 and the 
Rnviranmaipl Pcrformaiiee Slandards, In a later daied 12 January 2010, and in presentations to 
the Environmental Management Commission (EMC) and its Advisory Councils, the MAANO 
stated no more than 1 000 simulated grenades would be used per year and the use of the 
simulated grenades would be distributed over an area considerably greater than I acre in size 
within the Upper Cape Water Supply Reserve. 

At its December 9, 200° meeting, the Environmental Management Commission (EMC} voted to 
authorize the EMC's Executive Director (o issue a conditional approval letter in accordance with 
the recommendations of the Science Advisory Council and Community Advisory Council. The 
vote also noted the MAANG's Environmental & Readiness Center's recommendation for the 
simulated grenade*s inclusion on the approved list, "lite MAANG conducted its own technical 
review and coticludcd that training with the simulated grenade could be accomplished while 
protecting the water supply and wildlife habitat. 



%f Pnrtod en HccytlnM Pamir 
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The Science Adviwry Council (SAC) and the Community Advisory Council, at their respective 
meetings on November 18. 2009 and December 3, 200*). were briefed on the simulated grenades. 
The Advisory Councils provided recommendations through unanimous votes to [tie EMC on the 
use of the simulated grenade, Given the number of simulated grenades proposed lo be used by 
the MAANG each year, anil the distribution of the training over a wide area, the contaminants 
released by the simulated grenade were not believed by the SAC to be a threat to the resources in 
the Reserve The Community Advisory Council supported the SAC vote and deferred to the 
SAC's expertise in the matter. The SAC conditioned their recommendation to the EMC that the 
use of the simulated grenades be revisited in two years to be certain that the conceptual site 
model presented by the MAANG remains valid, i,e„ no significant impact on groundwater and 
wildlife habitat based on a check of the environment where the simulated grenades were used. 

In the December 9, 2009 vote, the EMC acted undei the purposes and provisions of Chapter 47 
of the Acts of 2002, "An Act Relative to the Environmental Protection ofthe Massachusetts 
Military Reservation," and the Environmental Performance Standards, The use was conditionally 
approved in accordance with the SAC's recommendation, the Environmental Performance 
Standards, and may be revoked at any time tor failure to comply with the conditional 
authorisation, if grenade formulations significantly change, or monitoring indicates a problem. 
The EMC vote directed that best management practices (BMP*) ha included as conditions ofthe 
EMC's approval letter. A pub] i e comment period on the simul ated grenades was also conducted 
by the Environmental Protection Agency (EPA) and no comments were received from the public. 



The EMC berehy approves the use of the requested simulated grenades, subject to the following 
conditions: 

1. All simulated grenade use will he in accordance with the Environmental Perlormanee 
Standards, Camp Edwards Regujatiojis, BMPs, and all other applicable laws, regulations, 
Standard Operating Procedures (SQPs), the EPA authorization, and any other applicable 
approvals. 

2. Best Management Practices will be developed and employed to prevent or mitigate 
adverse impacts, including litter, from the simulated grenade use. All adverse impacts 
shall he prevented ainit'or mitigated to the maximum extent feasible. 

3. The MAANG shall notify the EMC's Executive Director through Range Bulletins or e- 
mail when the simulated grenades are proposed to be used in training in the Reserve, 

4. The simulated grenade will not be used during fire hazard conditions, in Zone i areas of 
water supply wells, in restricted Wetland buffer areas, nor in noise sensitive areas elose to 
residential areas at the base boundaries. 

5. Sixty (60} days prior to the end ofthe two year authorized use period, the MAA KG shall 
submit a summary report on the use and environmental impacts ofthe simulated grenade 

to the EMC. The summary report shall identify the number of items used and the training 
areas over which they were used during the authorisation perio± It shall also present 
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sampling and analysis dots, collected according to a sampling and analysis plan 
developed by the MAANG jointly with the EPA and the EMC. in consultation with the 
Massachusetts Department of Environmental Protection (MassDEP). 'lite purpose of die 
summary report is to document and assess any environmental impacts resulting from the 
useof the grenade simulator. Theeontents of tltercpurt must ulso be presented to the 
Science Advisory Council and the Small Arms Working Group, and the result of the 
report will be used by the EMC and the MAAIS-G's Environmental & Readiness Center to 
determine if the grenade simulator will remain on the approved list of munitions. 

t>. Should observation or monitoring of the training areas indicate the potential for damage 
to the resources within the Upper Cape Water Supply Reserve as a result of the use of the 
simulated grenades, the use or practices will be modified to eliminate the potential 
damage as directed by the EMC and the MAANG. 

7. The Annual State of the Reservation Report's training section dedicated to the use of 
simulated munitions use shall include a section discussing the simulated grenades use, 
and monitoring, and relevant issues encountered during the applicable training year, 
Mure specifically, this station shall include numbers of simulated grenades used in the 
Reserve and, where available, the training areas where they were used. The summary in 
the Annua! State of the Reservation Report shall also include confirmation that the 
chemicals and materials used in the grenade simulators have not significantly changed. 

S. The community shall continue to be informed of the status of training through periodic 
Updates at EMC meetings. Community Advisory Council meetings, Science Advisory 
Council meetings, and on theMAANG's Camp Edward'Trnvironmental & Readiness 
Center web site, and other applieuhle outreach opportunities. 

If you have any questions or comments regarding this letter, please contact me at (508) !>oS- 
5127. 



Sincerely, 



7 au<£. 



MafkJ.BeEley,I.SI> ^ / 
Executive Director, / 

Environmental Management Commission 



EMC Commissioners 

EPA 

MassDEP 
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 

REGION I 

6 POST OFFICE SQUARE, SUITE 100 

BOSTON . WASSACH USETTS 02 1 03-33 1 2 



24 March ZM.0 

Colonel Francis M. McGinn 
Post Commands- MANG 
Camp Edwards, MA 02542 

REl Training Ran ge and Impact Area, Massachusetts Military H eservation, EPA 
Ducket No. SDWA 1-97-1 030, Modification for Limited Authorization for M 1 1 6A 1 
Hand Grenade Simulator (DODIC L601) Training 

Dear Co!. McGinn, 

In a letter dated 26 October 200°, the Massachusetts National Guard (MANGJ, on behalf 
of itself and the National Guard Bureau (N"GB), requested the United State:; 
Environmental Protection Agency (KFA) to modify the Scope of Work {SOW) to 
Administrative Order SDWA 1-97-1 030 (A02) issued pursuant to Section 1*3 1 (a) of the 
Safe Drinking Water Act with respect to the Massachusetts Military Reservation (MMR) . 
Specifically, the MANG requested approval to resume training using the reformulated 
pyrotechnic device M116A1 Hand Grenade (DODtC L601). 

On 13 January 2010, EPA responded to this request. In its response, EPA proposed to 
modify A02 and submitted this proposal for puhlic comment. The public comment 
period ended on 16 February 2010 and no comments have been received from the public. 

Thus, this letter constitutes EPA 's modification to A02 to allow a limited authorization 
for a two year period, under which MANG personnel and personnel from outer military 
agencies, will be permitted to conduct training utilising the reformulated pyrotechnic 
device - Ml 1 61 A] Hand Grenade (DODIC LOT1 ). 

Background: 

In its efforts at protecting the Sole source Cape Cod Aquifer, EPA has issued four 
administrative orders, in eluding three pursuant to the Safe Drinking Water Act. The 
second Administrative Order, known as A02, was issued in May 1 997. Among other 
provisions, A02 includes the suspension of particular military training activities at the 
Training Range and Impact Area of MMR (ACQ, Scope ofWork, Section I1.A.1). 
.Among the activities suspended were "fa]ll use ofpyroseehnics at or near the Training 
Range and Impact Area". (A02, Scope of Work, Section I1.A. 1 .f). 
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A02 also includes provision for modifying Scope of Work Requirements based on 
specified demonstrations. {Paragraph 125). If a Respondent to A02 believes thai a 
modification to the Work specified pursuant to A02 is necessary and appropriate, the 
Respondent may petition EPA for a determination on the potential modification. 
Included among the bases for such a modification is "documentation demonstrating that 
the use of a . . . pyrotechnic that is suspended pursuant to this Order does, not present a 
threat of harm to the public or the environment thai would warrant its continued 
suspensinn under this Order". 

26 October 200° KGB.-'MAXG Petition for Modification: 

As described above, the NGfcVMANG petition requested a modification to allow use of 
the DODIC L601 MI 16AI Hand Grenade for training purposes. According to the 
petition, this MI16A1 Hand Grenade Simulator contains none of the hazardous 
constituents listed in Paragraphs 1 9 thru 22 of A02, nor does this device contain 
petchlorate. The petition also states that these items arc comprised of '"black powder, 
aluminum and silica sand" and that lL the grenade simulators contain no constituents of 
concern that would present a threat of harm to the public or the environment." 

EPA Findings: 

Based on a careful review of the information provided, EPA docs not believe that the 
statements made in the petition and referenced above srs- completely accurate. Per the 
project note attached to the 26 October 2009 petition, Testing of Artillery and Grenade 
Simulators at Camp Edwards (dated ] 3 August 2009); the Ml 16A1 contains the 
following constituents: 

40 grams Flash Composition 

H% Flaked Aiumisiutu 
92% Black Powder 

41 milligrams Fuse Igniter Charge 

88% Potassium Chlorate 

10% Charcoal 

2% Dextrin 
2 urams Primer Paste 

67% Potassium Nitrate 

14% Charcoal 

10% Binder Cell Nitrate 

9% Sulfiir 
Safety Fuse 

Cotton 

Black Powder 

Primer Paste 
hmitiun Blasting Fuse Assemhly (M3AI ) 

Steel Wire 

67mg Cadmium Chromatc [49% Cd, 23% Cr) 
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Femite 

Steel Wire 

67mg Cadmium Chromate (49% Cd_ 23%. Cr) 

O.j grams Copper Alloy Ignition Chaise Wire Assembly 
9 5% Copper 
4.92% Zinc 
0.05% Iron 
0-03% Lead 

Some of the constituents described above can be harmful to public Health and the 
environment depending on the quantity. In a letter dated 12 January 2010, MANC has 
indicated that (hey will use no more then 1 MO grenades per year in'an area of 1 acre in 
size at MMR. EPA finds that given the number of items to be used by the MANO in a 
given year, the size of the area where die items will he used and the amount of 
amlaminants contained in the Ml 1 6A1 grenade, EPA does not especr that the use of 
these items in this manner wili present a threat to the sole source aquifer. 

Mn (lif::it".:on: 

Based on the above discussion and findings, EPA hereby modifies AOI (Hi specified 
below. 

1 . Modified A02, Appendix A (Scope of Work) , "ill. A I .f, is follows : 

f. All use of pyrotechnics at or near the Training Range and Impact Area except as 
provided in Annenrfix II : 

2. Newly added Appendix D to A02 now allows a limited authorization to use one type 
of pyrotechnic device, the MI 16A1 Hand Grenade (DODIC LS01 ), for a two year period 
to commence the first day of use, Effective immediately, EPA hereby modifies A02 to 
append Appendix D at die end of ACS and Appendix D is now fullv enforceable as a part 
ofACG. 

This action does not modify any other provision of die Statement of Work or [he main 
body of A02. This modification may itself be modified or withdrawn by EPA at any time 
on twenty-four hours' written notice. This modification is effective immediately. 



Page i of 8 



12 



Final State of the Reservation Report - Training Year 2012 



286 



M116A1 Hand Grenade Siniutriflr Final Summary Rqtort 



Rw.3lM9y3012 



If you have -any questions about the terms of this mod] fi cation, please contact Lynne 
Jennings at 617-918-1210 or J ennin as.] ynri cf^epa.go v . 

Sincerely. 

H.CnnisSpaWitig 

Regional Administrator, EPA New England 

cc: Mark Begley, EMC 

Lett Pinaud, Mass DEP 
Mike Ciansnca. MANG 
Jo-Anne Palmer, MANG 
Kent Gonscr, 1AGWSP 
Desinee Moycr. EPA 
Tim Conway, EPA 
Ron Fein, EPA 
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SCOPE OF WffiSK 

MASSACHUSETTS K1L7TA3Y RESERVATION 

TRAIWEKS RANGE AND IMPACT AREA 

Appendix □ to 

EPA Hegion I Administrative Order 

SDKS i-S"-10i3 

INTRODUCTION HP PURPOSE 

This Limited Author! zation for the use of one type of 
pyrotechnic device authorizes Respondents to conduct 
training under specified conditions for a limited time 
at Massachusetts Military Reservation (Htt&) on Cape 
COd, Massachusetts. This Limited Authorization is 
appended to the Administrative. Order, Docket Number 
SDVfA 1-37-1330 {the "Order-;, issued by the United 
States Environmental Protection Agency (EPA) regarding 
the Training Range and Impact Area at MMR, ana 
specifies the conditions under which Respondents may 
conduct such training and the Work that Respondents 
muse perform associated with such training. 

LIKITE3 AUTHORIZATION 



Authorized Period : This Limited Authorization is 
in effect for a two year period beginning the day 
the first pyrorechnic device, M115A1 Hand Grenade 
(DODIC L6G1) , is used or. the MMR Training Ranges. 

During the authorized period, Respondents and 
persons operating under their supervision may use 
the reformulated pyrotechnic device, the M116A1 
Hand Grenade {IWDIC 1,601), subject to the 
following conditions z 

1. No mare Chan 1000 of these pyrotechnic 
devices, X11SA1 Sand Grenade (DODIC 
LE011 shall be used within a one year 
time period. 

2 . All metal wires associated with this 

device will be turned-in as accountable 
dunnage. This is also specified in the 
13 August 2G09 Project Note, Testing Df 
Artillery and Grenade Simulators at 
Camp Edwards , 
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3, The limited author! sat ion is 

conditioned ^pon compliance with all 
conditions established by the 
environmental Management Commission. 

A-. Respondents shall prcvide IPA with 
copies of all documents or reports 
required by the E-nvirorrneirzal 
Ma n a gemen t Commi s s i on f or cons i der at ion 
during the authorized period. 

5. This approval is subject to periodic 
audits r including ssitples of 
environmental media, to be conducted by 
=PA or its contractors throughout the 
authorized period. 

6 , The limited authorization includes a 
requirement thaz, sixty days prior to 
the end cf hae zwo year authorization 
period, tiie HANG shall submit a s'.nmary 
report on the use and environmental 
Lnpaors of the 2111 E>AI Hand Grenade 
simulator. This summary report shall 
identify the number of items used and 
the area over which they were used 
during the authorisation period. This 
report shall also present sampling and 
analysis data , collected according to a 
sampling and analysis plan developed 
jointly with EPA and the EMC, ~c 
demons t r a t e ervi r crimen t ai impac t s f r om 
the use of this hand grenade simulator. 
The EPA will evaluate this report and 
determine if f u ture c out in.ue-d 
authorization shall be authorized. 

1 . Respondents shall schedule all u raining 
activities authorized by this Limited 
Authorization, in a manner that does not 
interfere with, or slo 1 ^ dowr., Lhe 
schedule tor completing the 
investigation and cleanup required 
under the Ads - If a conflict arises, 
the investigation and cleanup 
activities tafce priority over any 
training, and training shall be 
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rescheduled. Respondents shall h-a 
responsible for communicating anc 
conferring with the Army s Impact Area 
Groundwater Study Program (IAGWSP) m 
ensure that the requirements of this 
paragraph are satisfied. A violation 
of the requirements of this paragraph 
may result in modification or 
withdrawal of this Limited 
Authorization pursuant to Paragraph 
II , G, 

8. This authorization is limited :o one 
type of pyrotechnic device, the 
reformulated M116A1 Hand Grenade Only, 

The conditions of Paragraph II.B are fully 
enforceable retirements of the Order and 
violations of any of the above condirions may be 
subject to penalties under the Order. 



F. 



After the conclusion of the authorised period, 
Respondents may net utilize any pyrotechnic 
devices at or near the Training Range and Impact 
Area. 

Respondents arc responsible :or supervising their 
own personnel , personnel fron other agencies, and 
any contractors cr consultants (including other 
govcrnner.t agencies} that Respondents engage or 
authorize to conduct any activities utilizing the 
pyrotechnic M116A1 Hand Grenade (DODIC 1SC1) Oh 
the kms Training Ranges. Respondents shall 
ensure that all persons conducting activities 
utilising this M116A1 Sand Grenade !dodiC LSOllat. 
MMR Traininc Ranges comply with tne requirements 
of this Drder, other administrative orders issued 
::y epa with respect to MMR, and all applicable 
law. Respondents may be liable and subject to 
penalties for any violations of this Order, other 
administrative orders issued by EPA with respect 
to MMR, or other applicable law, caused by any 
persons conducting activities at the MMH Training 
Ranges . 

Sxcepi. as specifically stated in this Limited 
Authorization, Respondents rerr.ain obligated to 
comply with all the terms and conditions of the 
Order. 
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G. The TEC cr the Regional Administrator nay modify 
or withdraw this Limited Authorization at any 
time upon twenty-four hours written notice. 



PagsSofS 
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Appendix B 
Project Note: Sampling Plan for Grenade Simulators at Camp Edwards 



Environmental and Readiness Center 
Camp Edwards, Massachusetts 



PROJECT NOTE 



Em ifenuulm tH 

□ 



' DEta Held 

Location 
i Dste l&SL^d 
J Retarded fly 



Mot applicable 
Not applicable 
June 32. 3010 



Mitjen 

SAMPLING PLAN FOR GftENADE SIMULATORS 

AT CAMP EDWARDS 



. isiiwdPy 



MAARNG 



Mellon ; 

~h :-.: .1- r-: j- 



1,1 INTHfjrjLICTION 



From 1 997 to 2010, ttie Massachusetts Army National Guard (MAARNG) suspended 
the use of artillery and grenade simulator devices on Camp Edwards pursuant to the 
U.S. Environmental Prelection Agency's {EPA} Administrative Order SDWA 1-87-1 -030 
("A02") This order was issued based on findings related to potential environmental 
impact to groundwater below the base. 

Pyrotechnic devices used on WMR in (TJB past contained such chemicals as 
hexachlonoethane, zinc oxide mixtures, leadlhiocyanale, nitroglycerin, drethylphthalate 
and acetone, all chemicals which have been eliminated in the reformulated devices. 

Perchiorale was also one of the constituents in the simulators, Perchlorate is a 
contaminant of high solubility and has potential effects on human health 

Subsequently, the Department of Defense took the initiative to develop a simulated 
Hand Grenade which uses no perchlorate nor any of the other chemicals mentioned 
above. 

In "A02", an allowance was made by EPA for mortifi cation of the "Scope of Work" 
prohibiting use of pyrotechnics in the Training Reserve Specifically the AO allowed lor 
'documentation demonstrating that the use of a prcpellant or pyrotechnic that is 
suspended pursuant to this order does not present a threat of harm to the public or the 
environment that would warrant its continued suspension under this order" 

Further, as dssenbed in the ENVIRONMENTAL PERFORMANCE STANDARDS of July 
11, 2007 under CAMP EDWARDS TRAINING AREA GENERAL PERFORMANCE 
STANDARDS, "Blank ammunition for small arms and simulated munitions may be used 
in areas outside of the small arms fano.es, using only blank ammunition and simulated 
munitions identified on an approved list of munitions. Joint review and approval for the 
inclusion on the list shall to through the Environmental 5 Readiness Center (E &RC) 
and the EMC." 

In letters dated 24 March, 2010. the MAARNQ was given approval for use of the newly 
reformulated M116A1 Hand Grenada Simulator by both EPA and the EMC wrth 
conditions. 
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2.0 



The work proposed in Ms Project Note adsresses. Ine requirements of the EMC 
Approval Letter of March 24, 2010 and the EPA Approval Letter of the same date. 
Through previous sampling and constituent analysis, the MAARNG has provided 
supporting eviaenc© that the use of refcftnulate-d pyrotechnics 'does not present a 
threat of harm to the public or environment "hat warrants its continued suspension under 
this order'. This field sampling is verification to help obtain permanent EPA approval for 
use of the new M116A1 Hand Grenade Simulator on Camp Edwards. This work is a'so 
m support of obtaining the above cited permanent listing on the ESRC and £MC list of 
approved munitions. 

In recant discussions between EMC, E&RC and Range Control representatives, a 
general sampling design was outtined. EPA and MassDEP input has also heen sought 
per the approval setlere mentioned 1 above F urther discussion of the project and resu Its 
will take olace at the Small Arms Working Group {SARWG) Meetings. 

OBJECTIVE 



The oojective of the proposed sampling and analysis is to obtain data to confirm that the 
reformulated simulators are appropriate for permanent use at Camp Edwards, and to 
support the fvtAARNGs request far permanent modification of "A02" to allow the use of 
these reformulated pyrotechnics as an appropriate and vital part of military training, 

DESCRIPTION OF SIMULATOR DEVICES 



The M116A1 Hand Grenade simulators are hand thrown military training devices used 
to simulate battlefield noises and effects during troop maneuvers and training The 
M116A1 has a 6-11 second delay followed by a flash/bane, with a 125dB report. The 
M115A1 simu-ator consists of a M3A1 friction type initiator and a piece of safety fuse 
with 40 grams of a loose black powder/aluminum mixture. The simulator body consHsis 
Of a 2 piece cylindncal cardboard tubs measuring 4 inches long by 1 5 inches m 
diameter 

Use of these devices to prepare soldiers for the rigors of combat by simulating the 
stress and confusion is an important aspect of military tfaimng. 

The simple cardboard tubes contain these specific constituents: 

Blac* powder (a mixture of sulfur, charcoal and potassium nitrate); 

Sodium salicylate (substance also used as a pain reliever}; 

Red gum (eucalyptus); 

Aluminum (second most abundant metal in Earth's crust); 

Potassium chlorate (the most common chlorate in inrjustrial use — breaks down to 

oxygen, and potassium chloride - s naturally occurring mineral): 

Dexthn (breakdown product of starch}; 

Potassium nitrate (naturally occurring minara' used as a fertilizer). 

There is a metal wire visible- on the outside, similar in appearance to a paperclip, and 
i internally a wire can be seen tfi the drawings. These ao not enter into the environment. 
I but ere held onto by the soidier when activating the device and turned in later as 
| dunnage. Turning in dunnage by the soidiera is importani as an accounting activity 
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4.0 



Because of this there should be no metal scraps being introduced to the environment 
with use of these s'-mulalors. 

The detailed composition of the 5i.TuiiaLors 13 reflectec in Ihe following fable: 



Ftaa h Composition 40 g 



MA116A1 Hand Grenade 
Simulator- New Des ign 



Aluminum (laked) B % 
Slack Powder 92%' 



Fuse I gn i te r C h a r ge 41 ma 



Potassium Chlorate Sfi% 



Primer Paste 2g 



Safety Fuse 



Charcoal 10% 



Dextrin 2% 



Potassium Nitrate S7% 



Charcoal 14% 



Binder Cel; Nitrate 10% 



Sulfur 9% 



Cotton 



Hark Powder 



Primer Paste 



Ignition Blasting Fuse (M3A1) 
Assembly 


Steel Wire 




Cadmium Chromale 0.0B7 5 
(49%Cdf23%Cr) 


Ferrule 


Steel Wire 




Cadmium Chromate 0.067 g 

<49%Cdf23%Cr) 


Ignition Charge Wire Assembly 
0.3 5 Copper Alloy 


Copper 93%. Zinc 4.92% 
Iron 0.05%. Lead 0.03% 



SAMPLING AND ANALYSIS PROCEDURES 

The EMC has requested the MAARNG sample surface toil for chlorate following the 
upcoming Exportable Combat training Capability (*CTC) exercise. II is expected that 
the usage of Ihe simulators will be highest for !he year 2010 during this relatively short 
training period ; n June. Initially it was requested that four or five grab samples be taken 
from a high use area (or areas) and analyzed for chlorate. It was also suggested that at 
least one background sample should be taken for the same location for comparison 
purposes. To this end, Ihe E & RC contacted Camp Edwards Trainers to oetermlna the 
best sampling location. "Checkpoint Number Two :l was identified as an erpected 
nighest use area lor XCTC. 

Checkpoint Two is located on an unpaved section of Turpentine Road approximately 0.3 
miles south or Wheelock Road and north of Pocasset-Forestdale Road. This is an ideal 
location for using IED simulated devices since convoys will be regularly stopped here. 
and as sudi this particular location will be used heavily in training scenarios for the 
XCTC exercise 

Once this location was determined as the best sampling site, E &RC personnel 
prepared to collect background samples. On June 4, 201 0, Immediately prior |o the 
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5.0 



6.0 



7.0 



XCTC training, surface samples were takan from (he hard packed roadbed at 
Checkpoint Two. Three soil samples were scraped from she roadbed using a stainless 
steel spoon which was decontaminated by rinsing with di&tHted water between samples 
Samples were imrnediateiy placed in amber glass sample collection bottles and labeled. 
Samples were transported in a coaler on ice and 1 have been kept refrigerated awaiting 
approval of the test m ethodology . 

XCTC training ended on June 21 . Pel EPA request muili-irtcrement samples will be 
taken as more representative than grab sampea to look at any measurable residual 
levels of chlorate in soil as s result of train isng with the M116A1 Hand Grenade 
Simulators. As soon as practicable after the training exercise multi-Increment samples 
will be taken from the same location as the background samples, or other high use area 
if appropriate. 

The sampling date will be coordinated with the regulators so thai the regulators are 
afforded an opportunity to observe sample collection. 

The samples Will be collected from the surface (0 - 1 ") and delivered to a certified 
laboratory for analysis using EPA Method 300.1 

SAMPLE PREPARATION 



Samples will be handled in accordance with the impact Area Groundwater Study 
Program Quality Assurance Project Plan (IAGWSP QAPP). To make the samples as 
representative as possible, the sample extraction process will be modified to incluge the 
following: 

■ Air drying on foil lined drying racks, 

• Sieve Ihrough a#1fj Sieve (2 mm) n 

» Homogenization by hand in zip-lode bags. 

• 1-2 gram sub-samples taken for EPA Method 300.1 Chlorate extracted in 
100 mi's Dl-water. 

Standard reporting and minimum detection limits specified in the QAPP will be achieved 
for all analyses or the results may be rejected during data validation. 

EVALUATION OF SAMPLE RESULTS 



Results of soil sampling will be provided to stakeholders and discussed at a SARWG 
meeting. The results will be evaluated to determine if permanent training with the 
simuiator devices is acceptable in terms of environmental protection. 

SCHEDULE AND NEXT STEPS 



With approval of this Project Note, the MAARNG will perform the analysis of the 
background samples and prepare far the sampling and analysis of the post exercise 
samples. Coordination steps include coordinating with Camp Edwards Headquarters. 
USAGE and coordinating with Range Control. The regulators will be notified 4B hOUhJ in 
advance □( the sampling so thai [hey have the opportunity to be present. 
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CONCURRENCE 



ConcilITCnM with (he activities, presented in tliis- pmjtCl nftLe \u reprise rtE&d h\ (he .^iynFil ures 

below: 







1HAARNG R-presciUtttivr 



J^A**iu-tr 






&,(z%jio 



CMC RqHCHcnditJvr 



y 
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Sampling Protocol for Ml 16A1 Hand Grenade Simulators 



Tfeu^ts mull'i-irtcrern-srrt samples will be collected from 50 m 50 fix* grids in [he identified nig]i urates. Tku 
samples will be made up afS& in-cremerLls collected t'rotn the .surface to 1 Inch deep. Sail arid any vsg-siflimti 
wtlf Y& irKLiitled. Two ruplitflitcs will he wlksfcd f™ji nnctvf the grids. 
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Appendix C 
Soil Sampling Results: Chlorate 




rMELEAUEfcirj ifft ^^MMFNI*L TFSTlHtl 



TestAmerlca La borate rbos, Inc. 

July 21, 2010 

Ms. Lauhe Ekes 
Environmental Chemical Corp. 
PB 5*9 &affney Road 
Otis ANG3.I4A 2542 

Fta; U&tbp^twy Project N*. £9000 
CHBg?aWftSnr,:FMB?7 

Dear Ms. [Ikes: 

Enclosed are the analytical results for the sampfes thai were received by TaslAitieica 
Burlington on June 26 , 2010. Laboratory kfentificalion numbers were assigned, and 
designated as follows ! 



Lac ID 


Client 
■j-.-.i' ■ ID 


Sample 
Data 


Sampl 

Matrix 




Received; 0&2SHO ETR No 


137913 




833BZ6 

S3M27 
833628 
I33S2B 
833930 


GRID m 
GRID*! REP*1 
GRiD#1 REP #2 
GRID #2 
GR1D*3 


0BHS10 

ewssto 

06/25/10 

ofi.7 ->■'!::■ 


SOIL 
SOIL 

SOIL 
SOIL 
SOIL 



Doctirnenterjon of the condition of Ins samples at Ire lime or (heir receipt and any exception to 
the- tabonaton/s Sample Acceptance PoNcy is documented In the Sample Handling section of 
this submittal. 

After their receipt a I (Ml- Burlington laboratory, the samples In (hile delivery group ware air drtved. 
processed through a sieve, then spread cut for removal of incramenia- Sub-samp**- The sub- 
sam-pfes were not ground in a ■Puck Mill lor due Id concerns over the loss or Chlorate. Tfrs s-ub- 
s&mpSes were sent to the TestAmerica laboratory rn Irvine California to be analyzed for 
Chlorate. The resists oF those analyses are tiled fn their entirety after this cover letter. 

Any refofenca wrthin this report 1* S&vam Trent Laboratories, Inc. at STL, shou/d be understood 
to rcJap to TwtAmeflta LsEKwfttofiss, inc. (formerly known as Severn Irani Laboratories, Inc.) 
The analytical results associated with the samples presented in Ihts test report ware generated 
under a quality system that adheres to requirements specified tn the WELAC standard. Release 
of the dais in this test report and any associated etecuonic deliverables is authorized by the 
Laboratory Director's designee as verified by the following signature. 



jrjCummurdljfCtfh*. Suite 11 StLtoBurllhiilnP.. VTOWD3 Id AQZSBD.1 W0 fin H02.56O.l3l g www.twiarnoi itamctoffi 
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TestAmerica 



.. ■■.■: r - ■. L'^i^.^-'-i^HTi-i. ljt^'J- 



If there are any questions regarding this submittal, please contact me at 802 60Q-1990, 
Sincerely, 






Ji 



I 



JimMgrJijon 
Project Manager 

ot' Jo-Anne Palmer 

Environmental Compliance and SustainablHly Specialist 

Envborimerital & Readiness Center 

1203 West Inner Road 

Camp Edwards. MA 
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TestAmerica 



7KE lE-^DFR IN ENVfRONUENTAL TESTING 



114*1 riir^n J,tc™ Sgile JIB. Irwin, CA <Oi.A t<U<}: 2SI-UQ2 FMBHt 26&JM7 



LABORATORY REPORT 



Prepared For TtstAmertca Buriington 

30 Cottuntmiry Drive, &uiw 1 1 
Susul Burlington, VT 0^03 
Attention- Jim Madisoi 



Praka: MMH Eitrr 
EMtOT 

Sampled: ora™ 

RccdvMlJUH.'tO 

Issued: (WI3/10 12:11 



MELA? lOHOSCA Oatiftmis eLAP*2706 Arimna DHS*AZ#671 Nevada «Ca-7I 

TSc K;nii. r fajrJ triYJiirt Mr.) teOararary Rtpat-t ptrtatn atdy m rV wrrtipftg wr#J t*r dw 'iatttxatnty TV diucysrj cflitfairrcJ dn tfju .'ij re 

yen iMT^imifrf ?fl iKCflnia*T wifli rJu i^fnitmiit tfrfrjlcin&inr la mW j(iV jjhi 1 jjimp'w au- repaired iwr a »^r MttrgAi- wurj anias 

vthtnHX jwfod in ifti? tepofi. This f^sxaKyy KiRIrt M /i vi.fr.fr twiirf uurf .'j; immfed $r :ki ftttt t/.v itf" Teir/imcTKC amf it: cforttf. 7 

t>/j^W rrviTf /wr 6f r^mtori rk^u w _fiiiT. WrfAimr wrafejt pemrisrag from Tetttmenea "TTw Ctam ef Custody, i pajf. ii wr>u!f&t 

it an faJrgml pari t>f rrVii t-cpari. 

JTifj raft'rs TipcvJ ■rMT jwi'fi+fi imd cppr-OT^ .far rffisdr. 



LAH1HAIOHV 10 

ITCWBI-OI 
IT<KW5?-<H 
IT-GOKI-rB 

rraoasio* 

ITOOOSl-OJ 



SAMPLE CtOSS KffEBENCE 

CLIENT ID 

GRTO *] 
*T*lo «1 Kft • ] 

Grid tfi rec *S 

ORE) H 
CHJD H3 



J1ATRTX 
3.ji] 

SOB 

M 

M 



Reviewed By: 



c^a. 



l>EtAn«rka li-fLne 
Eleven Oarcla 



ITG09S7 </"jii»w / fl/ ■** 
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TestAmerica 

THE LEADER IN LNVJRQ HMENTAL TESTING 



'.■in, Efcriin A-.ri-.-j; E E h 104, 



i, CA flS-l ♦ <3WJ »1- 1«3 TU.W?) 2W-12T> 



TLaAmtries Burlingt«i 


PpiJErf If): hCMK Site 




3b CftfflmLtttfty Prt?ft Suite 31 


EMBZ7 


MMnpfad: M/lSTl* 


Somh ButftagU*, VT ft54W 


Rfipw HuiBbGn [TG0051 


RHelvfcl: OTWlQ 


Atlcrriica: Jim MdcTlwd 







INORGANICS (EPA 3Q0J) 



■.-i;.. 1 . 1-. 



MlLlLJll, 



■ %>Jty 



simple in: itkhkmii (CHID H - 

k.*i*Tixl*E Hlw: UB^e 
Chlnrtile ETA 303.1 Mod. 

Sumph lit JTfHBSJ^H [flllin «1 RT.P *L ■ Sr.il | 

RifHrtlng Unite ■|j. , i , |! 
PlMlte EFA KBLI F-li>l 

Surrogate: DictitonxK&vti (DCA) fHM£3*|3 

Siiiupk IEJ: J I c;iKi?Z-IIJ (GRID H\ H\f K - Soil) 
HcportJnn Units: ■ f'l'-f 

[.:Wiw3te n '■'. :; ■:; I Mod 

SHmpk ID: LT(V<r*5Z*M -(GRID r¥2 - <Uh7\ 

Cllkrtte H»A 303 1 Nfcd 

Siunpk lEh i J i .'-if-l IB (CiSID AG - Sail] 

Hcpnrfcinij. = ni ! ■ ■ tffcg 
UiUrade ETA 301.1 fed 



Mi n 1 1 '/■ 


Sample 
HeSull 


DJUlloy 


flare 


llatr 


QuaJLfierc 


300 


ND 
M & 


1 


7/llfMlft 


-.'iUjOlO 




200 


Sf Si 


1 


W12/MIO 


1J) 2/2010 




100 


tfl) 


1 


7/IKM>1() 


1(12(2010 




200 




1 


7IIM0I0 


7/J2Q01O 




JM 




' 


TfljaMj 


MaSMq 





Te&tAntricj Irviiw 

Steven Garae 
Projocc Manage* 



,'fcr -TMi'-J jm-Luwr iW/ in lln 13^11 mini 1 in jAir .Vitn-ulu-^ TnL rwfort iJtjJl hn ftd rr f ,rih k-;ul.. 

nt^i Ht.fiin hUp« Knir** ^h«iH™ n ^wu 7fcEi4M?fei IT00952 ^.Page 2^<> 
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Test America 



THE J-EfcOEBjrj £NVFfiOtflu£WTAk. re$T[l*H3 



i. Siri* too, hvan 6* QX\i.iM<it i6\-\iHt Fw.(«*) MB. -391 



"]"«tAniHrii^ EJuriinEton 


Praicct ID; MMR Si(c 




30 Gwmnimrity Driwt, SuEte 11 


1M6T? 


Swipled: fl6£.Ul£> 


South Burluiglcn. VT QM03 


fteport Kfimben KEfflfiSS 


KadbIvkI: OT/DVIO 


Addition: JifiL \faiSso*i 







HETHOU SLiNtUQC I1ATV 



INORGANICS (EPA 300.1) 





K4-|i;irttiq; 




Spilt* 


Sbufee 


KMEtt 


tuftfe lii-l'll 


Until 


Ml IB 


Livtl 


Remit 


WJUEC Lhpta 


hn*r nerui *.i™i*i *T/iin» 












Blank Annl.hMH. p7/13O0H> ;1Hl ; 1 N.l-ln k i;, 












Chloric WD 


300 


H*rt* 








S^yt^m. 1 IW^^vMMraw (ICf P.5* 




W* 


Jfl.0 




5fr »W| 


UCS Ai-lywJ: (7.1MQM (10GLlftl-ESl) 












CKIwtw ME 


JH 


uiftit 


iWfr 




M 7j-iai 


SuHj.pin'.' I3^i:A^P^clO!^frm , * fjQGCI S\W 




iisvfe 


ffifl 




w BS4& 


°Y1a1rfi Spike AmHfUft flWIS.TflU) -n , | :>■! i-ii 






-:.nn:: 


; i.i. m.=.: >n 


Chi nut 992 


KB 


ifi^g 


[DfflS 


JTD 


» 75-125 


3i7^j i pire: DirAro«M«(ii^ fDC<J |M& 




r&*X 


}&b 




09 SO- US 


Mplift Spike Uuj AmIjbkI: OWHUQlft (HKJiKI 


MSDl| 






SUMtC 


LTGWHWH 


Chlwi* *75 


2W 


U[*l 


HMD 


NP 


9* 75-133 


•AjTsjptr.- fli'f^oTBBoelWe fj&GW JNB 




B»flg 


■ ! tf. p 




to sw tta 



KPD 


Date 


limil 


QMtiEtm 



TcatAnnrrica Irvmt 
Steven Gurcis 



lt n*j>- It' iW ianp!tf. Ut\tit m J** iW*Wtakirjt JMl rtpw.' fl 

usrpf in >#, irfrte*! btuuum pcttBitrbn frewt FiicA/atrKe 



' * "^tfoWJJ ^e. 



J tf-f 



28 



/<7na/ State of the Reservation Report - Training Year 2012 



302 



M116A1 Hajsd Grenade SinvulalDT Final Shmuwuy Report 



Rw.3lM9y3012 



TestAmerica 



TRE lCADCRim EhVIRdrlHSrjTAL TESTING 



17MI baun Avt 



eIK, hvu^tA »I*H c»«) S*KMS P^ijHtJ M(t]»7 



LeitA!inriCa Guil: nfilgn 


Pncgwt E& MMR Site 




JP C^BfiWpty DrSwp, S'Pte ] P 


EMG2? 


Saciplud- M/2V1D 


South. Burtingloit, VT 05403 


ftsqmrt Number JtOdOK 


Keofrvt: vrmmo 


Aftenflon: Jim Madis&ri 







DATA QUALIFIERS ANTl DEFINITIONS 

M* AEnlytc NOT DETECTED ai or afcoro <fo rcpwtirig Jiiijii <r MDL if MBL El sfKtftwL 

KIT' ■:... ■:!■:. I'BnMni EoSntSt 



TfjUfFH'ki Irvint 

Bfeno Garcta 
Project Manager 



urj^v iVf /niV. mTto*r H-nhnr jwmlufiui jfrii* T 



29 



/<7na/ State of the Reservation Report - Training Year 2012 



303 



M116A1 Hajsd Grenade SinvulalDT Final Summaxj r Rq>ort 



Rw.3lMay30ia 



IVJJUMtaHn £KUr 


Motrii 
SOIL 


■:■''.!•,': :v *ii 
Sampled 


n 


Client Sample ID Lab Sample ID 


i 

! 

Tims £ 
Sampled u 


0RID*1 S33626 


DWaWIQ 


1128 X 


ORIDfl REP#1 


833827 


SOIL 


O&fcfittO 


1128 |X 


GRID HI REPSJ 


833S2B 


SOIL 


0BJ25;1D 


1128 | X 


GRID #2 


. : i3:>SJ<l 


son. 


06/2 5.10 


1155 X 


GRID #3 


S3M30 


SOL 


06/25/10 


1215 |x 



TestAmerica 




_ /Ht^-C - & (™ k> fc^S 



^^ 



jtgki 



tyy in 



-*-'^ 



V J<u.O 



ll(.\ 



30 



/^i'na/ State of the Reservation Report - Training Year 2012 



304 



MlltiAl Hzaid (kvnaiu* Smuilalar Final SimmiaiyR^MKrt 



Kbt.31 May 3012 



t '''Sn i_ 



023DB ruth Hill SrKi a Sim pi* Pre pintle 



| -iHiMivSi-| 



*,,. Tlr* T^r. :r,c:- 






Tfl.G 






Efl.D 

















1 

iTPJLTfllT 

SAMPLE* ' fg| 


H 


■<!■ • I ■■■--■ 


lUYnWET 

ID 


IJTJ PJH-- 

HEf-AH} 


««y 






Mn.i ,.r- 


mi» -a mm 
M 


TBwnp 

.■■ ,■ . ;. 


..,„.. 


B&3B& 1 IJH 
























waser 


13H 








1KB 


17W 






4S 


*M 


VA 


ij (& 




■Ht 




MM 


MM 














«Utfet 


l« 










\W 






a 


4*1 


m 


n-.mn, 


*)"■:"«: 


1111 








a-,i 



















































































































































































































































































































































































































SiJUlUi* 


t* 


MhasjiAr 


»«,** 




afHU OLTB IWW..IU 


ahirntiaLiNfclD 














.:m- Ki.i.un: Mub-iij 


f-^"; 1 


5C* 


?'■:■ 


1 


KM 






Liy. SK— .■.•■ JI S Mr.-;- n- 


!3JSM1 


ser 














KHiiG 






i " 








.:i-- :;»■■ vifi.-m j.l-.i 


Bit 


fa' 






[iv. feM-o.'iis.^i -niirf 

















































































































































































































































TIHTST 


m. ■-. :■.-. 






lil'UA 


u* 


^W 








rp^ 


hH 



"T#l|*np1ui Bi,1f,;£H 



31 



/<7na/ State of the Reservation Report - Training Year 2012 



305 



MlltiAl HzaA (k«jiad£ Smuilaiar Final SummaiyR^art 



Rbt.31 May 3012 




■'t ;..MJF ; ; in r l , ;i; A'-;. fa: Trin.5 



TestAmerica Laboratories, Inc. 



J Illy 2 1.2010 



Ms. Laurie Ekes 
Environmental Chemical Corp. 
PB 519 Gaffney Road 
Otis ANGB, MA 2542 

Re: Laboratory Project No. 29OD0 
Case: 29000: SPG: AM5 15 

Dear Ms. Ekes: 

enclosed are the analytical results for the samples Ida! ware received by TEsSAmenca. 
Burlington on June 22 M , 2010. Lehoratary Identification numbers were assigned, and 
designated as folfowsL 



Sample 
Date 


Sample 
Matrix 


137B4E 




Da<O4/10 
06/D4/1Q 
05/04/10 


SOIL 
SOIL 
SOIL 



Client 
tab ID Sample .ID 

Received: 08/22/10 ETRNo: 

833384 CP2-0 1 

B333S5 CP2-02 

B33366 CP2-Q3 

Documentation of the condition of the samples at I lie time of their receipt and any exception to 
the laboratory's Sample Aweptanee Policy is documented in the Sample Handling section of 
,'"ir submittal. 

After their receipt at Die Burlington laboratory, the samples In (his delivery group were sent to 
Die TestAmenca laboratory in Irvine California to be analyzed (or Chlorate. The results of those 
analyses are filed in ttierr entirety after this cover letter. 

Any reference within this report to Severn 7 rent Laboratories, Inc. or StL, should be understood 
to refer to TestAmerica Laboratories, Inc. (formerly known as Severn Trent Laboratories, Inc.) 
The analytical results associated with the samples presentod in this test report were generated 
under a quality system that adheres to requirements specified in the MELAC standard. Release 
of the data in this test report and any a ssociated electronic deliverables is authorized by the 
La boratory Director's designee as verified by the fol lowing signature. 



30 Communry Prl^, SyiO 11 &5^Eh B^lingtw. VT Q54W (*l 802,5&0.1MO f#X 802KQ.19O UAVw_teElarr.6rl(iaiiie,eom 
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THF LE^OFR Im EtJVlfiOn WEN™* TESTING 

If there are any questions regarding this submiHaJ. please contact me at 802 6SO-1 9S0. 
Sincerely, 

I 



Sj 






Jim Madison 
Project Manager 

cc: Jo-Anne Palmer 

Envfnjnrnefilal Cornplianoe ana Siistainability Specialist 

Environmental & Readiness Center 

1203 West Inner Road 

Camp Edwards, MA 
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LABORATORY REPORT 

Prajccl:MMR Site 



S*mpl«d: D6IMIK 
Issued: 07/021 It l<i:4l 



NELA? KOIIOSCA California £LAP»Z7« Arizona USHAZOStl 1 Nciwli 1CA-72 

Jlta* H'juEri iitted withtn rJiif inhcraipry Report pertain ontp to tnt rampleo lerttd in the laboratory. The analyses contained Jn S\ti rci vl 

were pcrfotieeeT in accordance with the appJloatile eetdflootlceu at noted All toll oampies are reported en a wet weient bstte unlets 
eftiervtie noted rn tfu report. Jh/s Lc-haraieey Kcpe.rt ii coiiflii/ntsit and u intended Jo? lie tote Lie of TettArtertoo oni itt din*. 1 ia 
rtptrt shall not. he reproduced, except to full, nlthaea written feirnurton from TestAmerrne The Chainfs/ of C^Htrdy, 2 piifitt. Ate 
includes' and are an integral part of flirt report. 
TJtit entire report woo reviewed nod approved Jar release. 
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Ptojks Manager 
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Appendix D 

Camp Edwards, Range Control, M116A1 Hand Grenade Simulator 

Standard Operating Procedure 

M11SA1 Hand :;-i'i.ai-» SimulaajrSOP 

Pyrotechnic Simulator 

M116A1 Hard Grenade DODIC L601 

STANDARD OPERATING PROCEDURES (SOP) 



Camp Edwards, Army National G jard Training Site, 

Massachusetts National Guard 



Janus ry20:2 
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M116A1 Hand Grenada Simulator SOP 




DEPARTMENT OF THE ARMY 

MASSACHUSETTS ARMY NATIONAL GUARD TRAINING SITE 

CAMP EDWARPS. MASSACHUSETTS 02542-50O3 



NGMA-CPE-RC 



Range Control Staridarc Operating Procedure [SOP] 



HISTORY: This is the second publication of this SOP and supersedes the XCTC- 1DQS Camp Edwards Pyrotechnic 
Hand Grenade Simulator M116A1 SOP. 

SUMMARY: This SOP establishes policies, procedures, and guidelines governing the use and operation or the 
M116A1 Hand Grenade Simulator. 

APPLICABILITY; This publication applies to all users of the MlltAl Hand Grenade Simulator to include the 
issuing and oversight of operations for Range Control employees. 

PROPONENT AND EXCEPTION POLICY: Range Control Officer in Charge (OlC)isthe proponent of this SOP, and 
has the authority to approve exceptions to this SOP that are consistent with safe training and environmental 
regulations. 

DISTRIBUTION AND IMPLEMENTATION; Range Control OIC Is responsible forthe distribution and 
implementation of this SOP for all users and staff. All units requesting the use of the MliSAl Hand Grenade 
Simulators will familiarize themselves with this SOP. 



SUGGESTED. IMPROVEMENTS: Users are invited to provide comments and suggested improvements to this 
SOP directly to the Range Control OIC. 

RESTRICTIONS; This SOP is for Range Control staff and user use only and is rtot to be distributed for public use. 




CPT, MP 

Range Control Officer 
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M116A1 Hind Grenade Simulator 50P 



3J INTRODUCTION 

1.1 Purpose — ■ PS-* 

1.2 Background - pg.4 

1.3 Erwprirriefital Requirements ■ , Pg4 

1.4 Ftol&tand Responsibilities - - - — L,,,.pg,5 

1,4,1 Training Site Commander - pg-5 

1.4. 1 Director of Plans and Training - ,.,,„„.,*■ Pg-5 

1,4.3 Range Control Officer. - - Pg-6 

1.44 Environmental and Readiness Center „ ..,,„ pg 6 

14.5 Ammunition SuppSy Point - , - -Pg-6 

14.6 Unit Commanders , - P&-& 

1.4.7 Training Event OIC - PB-7 

2j0 KAMGf OPERATIONS 

2.1 Hange Scheduling - PE-? 

12. (ssuingand Clearing of Training Area^. - „ , -, - PE-8 

2.2.1 Special Police Requirements pg.8 

2.2.2 Restrictions and Limitations Qg.9 

i.D Safety 

J.l Proper ProtectF/e Equipment pg.10 

Appendix A Utilization Report 

Appendix B Training Areas acceptance/clearancediecklist 

AppendixC Mapofrestrictedareas 
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M116A1 Hand GrenadeSimulatorSOP 



1.0 Introduction 



tamp Edwards continues to improve, upgrade, a nd maximise the bases' training effectiveness, 
efficiency, and realism white continuing lo ensure sustainability of our training lands. Hie purpose of 
the M116A1 Hand Grenade Pyrotechnic Simulator is to increase battlefield realism by creating battle 
noises and flashes allowing Soldiers to prepare for possible situations in a deployed environment. With 
the addition of trie Soldier Validation Lane {SVL], this simulator will greatly enhance Soldiers training on 
Counter-Improvised Explosive Device (C-IED) training, The new Pre Mobilization mandatory training 
requirement consisting of; 15 Army Warrior Tests (AWT) and A Battle Drills (BO), place aneven stronger 
emphasis on utilizing local training areas end increasing their potential- Camp Edwards is the National 
Guards Local Train inp Area in New England and it provides us (tie ability to train our Soldiers on these 
AWT and ED while maximizing the limited time given as compared to active duty counterparts. 

1.1 Purpose 

The purpose of this Standard Operating Procedure [SOP) is to standardize procedures for units training 
with the M116A1 Hand Grenade Simulator art Camp Fdwards Massachusetts Military Reservation 
(MMR). The plan will allow for maximum effective use of the hand grenade simulator while abiding by 
training and environmental guidelines. TheMllSAl Hand Orenade Simulator will only be used at Camp 
Edwards with the approved SOP implemented. 

1.2 Background 

In May of 1997 the United States Environmental Protection Agency (U5EPA} issued Administrative Order 
2<AQ2) which suspended the use of all pyrotechnics at or near the training Range and Impact Area. In 
October of 20D9, the MANG petition for a modification of A02 to allow the use of the M116A1 Hand 
Grenade Simulator, DOOlCLfiOi, fortraining purposes. USEPA modified A02 to allow a limited 
authorization to use one type of pyrotechnic device, the MHGAi Hand Grenade Simulator, for a two 
year period to commence the first day of use. 

The Environmental Management Commission [EMC) also approved the use of the M116A:! Hand 
Grenade Simulator, under a two year pilot program. 

8oth the USEPA and EMC's approval are based on a number of conditions, which will be detailed in 
section 1,3 in this SO P- 

1.3 Environmental Requirements 

In order for the MAARMG to utilize the MH6A1 Hand Grenade Simulator in the "reserve" portion, or 
Northern 15,000 acres of tamp Edwards, Append™ Dlo EPA Region I Administrative Order SDWA 1-97- 
1030 and Massachusetts General Law Chapter*? of the Acts of 2002 must be adhered to, 

The following conditions must be met at a minimum; 

• No more than 1O30 of the pyrotechnic devices shall be used within a one year time period. 

■ All metal wires associated with trie device will be tumed-ln as accountabledunnage. 

4 
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- All simulated grenade use will be in accordance with the Environmental Performance Standards 
[EPS]. 

• Best Manage merit Practices [SMPs) will be developed and employed to prevent or mitigate 
adverse impacts, including litter, from trie grenade use. 

* EMC s Executive Director will be notified prior to use through Camp Fdwards Range Bulletin. 

The Annual Stale of t lie Reservation Report's training section dedicated to trie use of simulated 
munitions use shall include a section discussing the simulated grenade use, and monitoring, and 
relevant issues encountered during the applicable training year. The section shall include numbers of 
simulated grenades used, and training areas where they were used, 

1.4 Roles a:fid Responsibilities 

To implement this SOP, Camp Edwards will require a team of leaders to manage training operations, 
facility maintenance, and environmental protection functions. 

1.4.1 TrainingSite Commander 

The Training Site Commander is responsible for the Overall operation of Camp Edwards to include the 
immediate supervision, control, coordination, and safety of all Camp Edwards facilities and promotion of 
mission compatible and environmentally sustain able uses of Camp Edwards resources. 

1.4.2 Director of Plans and Training 

The Director of Plans and Training (PPT) Is the primary advisor to the Training Site Commander on all 
matters concerning the safe, efficient utilization of Camp Edwards trainine facilities. Within the overall 
responsibility for Range Control operations, the DFT will: 

» provide review, comments, and approval of this individual SOP. 

• Identify and program for range modernization, operations, and maintenance requirements bawd on 
training load and doctrine; and 

. Include requirements within this SOP for planning and budgetingactionsasapprophat* Tor 
sustainable BMP's of ranges and training areas. 

1.4.3 Rar«e Control Officer 

The Range COntml Officeris the prima ry representative of the Training Site Commander at Range 
Control and, as such, will: 

• Contro I a ccess to ranges; 

• Ensure that individuals identified as "throwers" received safety video from a$p. 

• Conduct a Safety Danger Zone (5DZ) review for all M116A1 Simulated Grenade training events and 
proposed specific engagement areas prior to unit training events. 

• Ensure that Grenade Simulators SKHsJ for those events do not conflict with other units training in 
the area. 
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* Coordinate operation of simulators and oversee using units while Training in Camp Edwards training 
area; 

* Enforce applicable guidance and regulations, EPS' '% SOPs, and safety requirements; 

* Schedule and issue training areas to units and clear/close out units upon completion of training area 
use. 

* Ensure upon completion of training, that all training areas and engagement areas have been policed 
of debris and brass. 

* Conduct periodic inspections of training area conditions and identify requirements for repair and 
mainte nance. 

1.4.4 Environmental and Readiness Center 

The. environmental and Readiness Center [E&RCJ is the primary representative for trie Training Site 
Command er for accomplishment of sustainable environmental management requirements. 

1.4.5 Ammunition Supply Point 

Camp Edwards Ammunition Supply Point (ASP) is responsible for the care and storage of all munitions 
on the training base. Ail pyrotechnic residues frarn the M116A1 Hand Grenade Simulator will he 
disposed of at the Camp EdwaWfc Ammunition Supply Point [ASP]. All pyrotechnic dunnage (i.e. plastic 
snd string initiators, wire safeties) and shipping/packaging waste will be turned intc- the ASP. 

* The ASP will ensure that all personnel identified as "throwers" are briefed on safety measures 
and are required to wetcti the M116A1 safety video. 

1.4.6 Unit Commanders 

Unit commanders will comply with TAGMA PAM 350-2, AR 385-63 Range Safety, DA PAM 3SS-63 for 
Unit Range Safety Certification program, installation guidance, applicable technical manuals, field 
manuals and all provisions in this SOP. 

* Designate a trained Range Officer In Charge (CMC) and Range Saiety Officer [R5Q) for each 
training event and ensure they havea current certification from Camp Edwards Range Control. 

o Per DA PAM 385- S3 the minimum grade requirement for hand grenade simulators; 
QIC Euorahove, R50 FSor above. 

* Conduct risk management for all Range Operations and complete a CA Form 7566 Composite 
Risk Management Worksheet, ensure that the unit provides a copy ofthe risk management 
w&rksheet to range control. 

t Submit a copy of the DA-581 to RC to ensure thai the correct hand grenade simulator (DODIC 
L601, ML16A1 Hand Grenade Simulator Manufactured after JAN 20Q9) is utilized on Camp 
Edwards. 

* AH twining request must be submitted using RFMSS NLT90 days 0111 from training event, and 
ensure that request has been approved prior to arrival. 

* Submit Ma [J Overlay; 1:25,000 St ale with clearly defined deployment area(s), 14days priorto 
training event for approval. 

* For convoy training include separate convoy route overlay, expect if the C-1ED lane is being used 
asth^ convoy route, 14days priorto training event. 

6 
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1.4,7 Training Event QIC 

The unit appointed training OIC is responsible for the overall safety and use of the hand grenade 
simulators "for that specific unit while conducting training on Camp Edwards. 

■ Account fur the location of each M116A1 hand grenade stmulator used within the training lane. 

* Usage will be accounted for using theTraining Utilization Report- 

■ Ensure that Map overlay's .are submitted to Range Control prior to train lrt$- 

■ fifty change in location of usage, as annotated in map overlay, and with the approval of Range 
Control will be tracked u-Sing the Camp Edwards Training Site MAP, issued upon check in at RC. 
Indicate the number of hand grenade simulations used and location. 

• Ensure the utilization of Proper Protective Equipment (PPE) for participants and observers. 

■ Ensure that a Surface Danger Zone (SOZ) of 30 meters is established before deployment °* 
simulator, 

■ Ensure training, area is cleared and aJI dunnage, residues, and metal wires associated with the 
M116A1 hand grenade simulator are turned-intoASP upon compleluXi of tralnmg. 

i Ensure all that aii training specific requirements in this SOP are adhered to, 

2,0 Range operation;. 

This section covers Range Controls duties and responsibilities in issuing and clearing training area's 
where the M116A1 hand grenade simulators are used. Mange Contra], under the Directorate or Plans 
and Training is responsible for the issue, clearance and safe utilization of all Camp Edwards training, 

IX Range Scheduling 

PerTAGMAPAM 35D-2, Range- Control schedules training usage based upon written input received 
from using unit*. Units use the Range Facility Management Support System (RFMS5), at 
hHns:y/rfmss.telvoirannv.mii to schedule training, stating til e dates and facility desired- The request 
must include the anticipated number of soldiers or other psefS occupy Ifig and using the range, the types 
Of weapons to be used, the types of ammunition, to be- us-ed (by DoD Identification Code [DODIC]), and 
estimated amounts of ammunition and or pyrotechnics to be expended. A master schedule is available 
for viewing electronically via the R.FMSS Program. To avoid conflicts,, co-use of a previously scheduled 
area will be confirmed onty after Camp Edwards Operations and Range Control receive a written consent 
from the originally scheduled unit. 

Units schedule only the days that they will be training, not the day they intend to draw and occupy, 
Units schedule their anticipated training time, not the default DO Q023S9hrs, Units can modify their 
training request through FlFMSS, hut must call Range Control Ope rations to cancel and follow upwith 
written confirmatEon by emailing ma-rarjEeginE. army.mil (Camp Edwards Range Control in the global 
address book] 

Z.2 Issuing and Clearing of Training Area 

A unit representative will sign out the training area from Range Control priorto occupation or use, Units 
must confirm the information provided at the time the range was scheduled [e.g., numbers of users, 
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vehicles, location of train ing, location of depiuyment. of grenade simulators). Each unit will receive a 
training area usage packet, Training Fad lily Utilization Report (appendix A) , Training area 
acceptance/clearance checklist (appendix E5},Camp Edwards Training Site Map (Identify location of 
denotations, Appendix C), and a 5 gallon bucket tor pyrotechnic residue. 

Before training can begin. the unit must provide Range Control with a Map overlay of the proposed 
denotation location and a copy of the DA SSL. Any change to employment areas as outlined In the map 
overlay needs prior approval from Range Control. Units will use the Camp Edwards Training Site MAP, 
issued at check in, to annotate new employment locations. This map will then be turned in to flanjje 
Control after training event, Prior to occupation, or immediately thereafter, the unit NCOIC and or OLC 
will inspect the training area and report any deficiencies immediately to Range Control. If no deficiencies 
are reported, then any deficiencies fourtd in that training area when clearing will he the unif s 
responsibility to clear. 

Prior to drawing any training area the unit must have a current certified unit OIC, RSO and 
Environmental Officer. All certifications are xepton file at Range Control and need to he updated 
annually. Contact Camp Edwards Range Control IOT schedule annual re certification training. Range 
Control personnel will conduct safety, environmental and trespassing awareness briefings to designated 
OICs and KSOs prior to issuing the training area. 

Once training is completed, the unit inspects the training area to ensure that all residue, trash arid unit 
equipment is cleared. The training area is not considered cleared until Range Control personnel visibly 
inspects and clears the train ins area and signs the training area acceptance/clearance checklist. The unit 
representative will report to Range Control reluming the Range packets, utilization form. Map 
identifying where the grenade simulators where deployed, and any equipment issued. Ensure all 
pyrotechnic dunnage is turned into the ASP. 

2.2.1 Special police R«quirqmantF 

All pyrotechnic, residues from the M116A1 Hand Grenade Simulator will he disposed of at the Camp 
Edwards ASP. If the device is hollowed out (i.e. the device end caps have blowout, with a ear-dbrjard 
tube intact) it is considered pyrotechnic residue and must be crushed, shredded, and /or destroyed so 
that it cannot be identified nr reused as an expedient explosive device. 

Throwers are responsible to observe/ account for! he correct functioning of the pyrotechnic hand 
grenade simuEatorto ensure that Dur> device tare not mistakenly brought to the ASP. Designated 
receptacles' (5 gallon kutkels] for the M116A1 Hand Grenade Simulator will he used for pyrotechnic 
residue. When all training is complete these receptacles' will he returned to Range Control. 



2.2.2 Restrictions and Limitations 

All proposed training events will ha requested through RFMSS not later than 90 days prior to the training 
event. As a minimum the training request will include the following information; 

♦ Unit(s) requesting the event, 

■ Date of event, includestartingand ending times. 
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* Descriptionofthe training eventand number of troops. 

* A/lap Overlay; 1:25,000 scale wiLhdearty defined deployment area(s), 14 days prior to training 
event. 

* For convoy training include separata convoy route overlay, expect If theC-IED fane Is being used 
as the convoy rt>ute r 14diays prior to training event 

The M116A1 handgrenadesimulatorsare approved to be used in the Northern training area except for 
the fallowing: 

■ Pyrotechnics will not to be used within any wetlands, or ft any body of water. A 50 meter buffer 
zone will he used around wetlands and bodies of water. 

■ Pyrotechnics will not to be used within 400feeCof a puhiic water well. 

* Pyrotechnics will not be u&ed within BOG feet of a residential area, ii.e portions of Greenwayand 
Canal View roads) 

* During times of increased fire hazard conditions. Range Control may temporally restrict 
pyrotechnic use untiJ fire hazard conditions improve. However, use may be restricted to 
designated points [i,e, pits, steel drums} In tloar un-vegetated areas during Increased fire hazard 
conditions. 

* Quantities of greater than iwo M116A1 Hand Grenade Simulators will not be used within al 
acre area per year. Rartae Control will use the utilisation Reports to track total usage and advise 
Units where pyrotechnic hand grenade simulators may be- used. 

* See attached Map of Camp Edwards wetlands, water bodies and wells (Annex C). 

3.0 Safety 

Safety E? the primary concern when conduct ing any training on Camp Edwards. Safety is the primary 
responsibility of every leader rtawn to the smallest element. Reference: DA PAM 385-63, AR 335-63, Afl 
385-10, DA PAM 1RS-10 and TAGVIA PAM 350-2. Units are required to appoint a Range Safety Officer 
(R5Q) for every training event, Unit comma nder& must provide written documentation of appointment 
by using e-itfter the Camp Edwafds 8$G form or memorandum of record. Per DA PAM 385-63 the 
minimum gr^de requirement for a hand grenade simulator RSO Is an E5. 

The RSO is responsive for reporting all accidents no matter hew minor in nature. All accidents will be 
immediately reported to Range Control who will then contact appropriate personnel. AEI incidents will 
require the RSO to Fill out a Camp Edwards Incident Report form which will be issued by Range Control 
once the incident Is reported. 

Commanders are required by DA PAM 385-63 to conduct risk management for all range operations. For 
all Ran^a Operations, the unit must complete a DA Farm 7566 Composite Risk Management Worksheet; 
ensure that a signed copy of the ffsfc management worksheet is provided to range control prior to 
training. The unit commander Is responsible for the overall safety of the units training event. A 
designated unit KSQ will he identified prior the training and use- of the M116A1 hand grenade simuEator, 
On.iyLbeM116Al hand grenade simulators [DODIC LeOl) manufactured after JAW 20D9 will be utilized 
on Camp Edwards. The following safety measures must be implemented: 

* Ensure tbata SDZof 30 meters has been established. 
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* Ensure that when a simulator is initiated, it must be Immediately thrown m a direction away 
from unprotected personnel THERE IS NO WARNING WKlSTLL for M116A1 DO NOT^CQQK OFF" 
pyrotechnic hand grenade simulators. 

* These devices shall not be activated in loose gravel debris, or other materialsthat 3re subject to 
projection. Also they should not be thrown into dry leaves, grass., or other flammables. 

* Restrict use and handling of simulators to designated, authorized Personnel. P-er-Wfifl-e I ihall be 
limited to experienced, thoro uglily trained Combat trainers/controllers who have been briefed 
an potential hazards of these items including and especially 30 meter 5DZ, 

■ Observe SOZ for unprotected personnel at all times. iDZdistances less than EO meters are only 
acceptable for protected personnel. Protected personnel are those protected fry suitable cover, 
such as armored vehicles, buildings, or dug-En emplacements etc. Furthermore,, personnel are 
normally considered protected when simulator detonations are separated from personnel by 
masking terrain orwiEhin designated barricaded areas and/or pits. Combat trainers/controllers 
shall work directhy with local safely and GASAS personnel to evaluate, design,and/orapprove 
locations ontbe training rangefor simulator use, 

In accordance with TM 9-1370-2D7-1P. (Pyrotechnic Simulator Operator's Manual) do rtot handle duds. 
Mark the location and notify Range Control and wait one hour. Range Cortisol will notify appropriate 
EOD personnel for response. Ensure that the simulator is dearly marked and that a safe standoff 
distance of SO meters is implemented. 

3-1 Proper Protective Equipment 

A full complement of Proper Protective Equipment |FPE) is mandatory to exercise hand grenade 
simulation training. Commanders will be required to ensure that Soldiers are wiring trie proper PPE 
prior to deployment of any grenade simulators. Soldiers not following prop&r PPE requirements 
increase the opportunity for serious injury or impairment. Commanders can upgrade the required pfJt 
pertaining to individual M116A1 hand grenade training, but cannot remove from the standard. The 
basic equipment is as follows: 

Throwers! personnel designated and authored to use simulators shall follow precautions, and warnings 
below, When using M116A1 Sam ulators, thrower shaJfwear: 

* Standard-issue leather glove on throwing hand 

* Safety eyewear (e.g. ■'gargoyle''' eyewear or safety glasses}. 

* Thrower shall also seek suitable cover/barricade, turn away from simulator point of detcnatlp-n 
and assume protective starnce afte r throwing, Thrower shall also assure simulator ts thrown at 
least 3D meters from unprotected person rial. 

Additional specific MltGA'lhand grenade simulator thrower guidance: 

* Will be employed only from behind suitable cover/barricade. 

* Hearing protection (as required based on thrower proximity to detonation area]. 

* Pyrotechnics, will not be thrown from a bu.il ding or wenicle. 

* Pyrotechnics will not tie thrown into a building or vehicle. 

Trainee's specific personnel protection requirements exposed to MllfJAl effects: 

m 
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Safety eyewear (iaW APEL). 

Kevlar helmet 

9ody armor \ 5API plates are not required) 



Exposed or target parson r»l who are not under cover sha li be instructed to follow current doctrine for 
action normally taken when exposed In cornbaL 



M116A1 Hand Grenade Simulator iDODIC L6Q1) Manufactured after January 2009 is the only authorized 
hand firertarie simulator to be used on Camp Edwards. 



snMULAlOF-, 

HAND GHENA5E, 

win 

FIRING INSTRUCTIONS 

■WH|tft« CLT HI4.I IUJI 
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CAMP EDWARDS TRAINING FACILITY UTILIZATION REPORT (Appendix AJ 

(This form will tit? completed by all units/ org^nliB-tians conducting training 3t Camp Ettw-ardi LAW CE Reg 335-63., 
AUG 2QD6.RsLurn form to ftanRe Control upon completion of training.) Ap-pendiK A 



UNIT: UIC: 


COMPONENT: 


ADDRESS: 


DATE Of TRAINING: 


POC CONTACT NUMBERS 


DSN: 


CELL: 


NAME/ RANK / LAST 4 RANGE CMC: 


NAME/ RANK / LAST 4 RANGE RSO: 


NUMBER OF PERSONNEL TRAINED: 


RANGE HOT TIME: 


RANGE COLD TIME: 


FIRING LANES USED DURING TRAINING 

(dale the la reused j; 1 2 3 4 5 6 7 S 9 H 11 12 U 14 15 16 17 IS 19 20 21 22 23 24 25 26 27 2S 29 


WEAPONS SYSTEMS: TYPE OF AMMUNITION: 


NUMBER EXPENDED: 


























VEHICLES BY TYPE PRESENT ON RANGE; 


QTY; 














BIVOUAC AREA USED: 


NUMBER of PERSONNEL: 


NUMBER of NIGHTS: 


TYPES OF EXERCISES CONDUCTED: 


AAR COMMENTS: 


SIGNATURE OF RANGE OIC/ RSO: 
DATE: 
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Camp Edwards Range Control 

Training Area Acceptance/clearance Checklist (Appendix B) 

(The "Pre" 1 section of form is 10 be L^mpleted by the using unit, Camp Edwards Range Control personnel 

with a using uEiit representative will complete ihe'Tast" Section) 



A. Administrative Data 


Facility: 


Issue DATE: 


Clearance DATE: 


Range Control Inspector; 


Unit Representative ; 


UNIT: 



B. Training Area Inspection 




Pre Past 
inspection inspection 


DEFICIENCIES 




SAT 


JN5AT 


SAT 


UM1AT 


Nrjtert cldit ■('"■! y v/jf, T^ndPre or Post inspection 


Road enteiirtg the a«a have 

■:i^-n po3icHd and bare r .;::':.- 
removed 












Parking ArEa/ather ?OL use 
g-re^s jPCL leaks ar stains) 












TreES and other vCtjL'LaLion have 
not t>ee*i cut 










Foxholes hare not bee-ji created 
w/0 ^authorisation 










Grass area's 
(Trash, cleanliness) 










No indieaElon of Hazard cms 








Wood Line 
{Trash, cleanliness) 






Concertina wire, Clasi IV .."rid 
training materials have beEn 

penwwd from area 












Brass and debris from UTM, 
Blank fife, and M115A1 grenadE- 
simulator has r>aein polltftf 












"CDnriEfl windows -ind doors ace 
secured. [SVLkane] 












NOT: - Ail v K£,ik~ : ckViI:^:.^ iVJi.Lt '.aw 


= deficiencies MrtuflMft use N/a L f natap 
OT notify rTvj'riU'ri,;rif.e ef requi demerits. 

Signatures 


jlicnnlti M iJtfirj^-'.r.ies.raqjire naiiTE-nanCtMhen ens-ire ccpy 


c. 




Range Control inspector: Unit Observer: 
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SggWftTig f-r 



75 TO=="-E 



k Pyrotechnics Simulator Restrictions 
Camp Edwards 

0.5 c.25 4 n.5 I Mm 



• F'l • • - - r. 'T 



^HTiarngrtrM ! ! Hnaucranl Area fiuftr -I^CCl 

| MUF Baundary *"T| <.*&.& S^p's Butter (WD - ;. 

^3lrnpBn,'T=aiijdd»;d;' [ y\N . Hang* 
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Container Placement 

Container placement for Soldier Validation lanes was done in accordance with the 
Container Placement Checklist and the conditions provided by Natural Heritage 
Endangered Species Program to prevent a "take" of state-listed species. Figure 1 displays 
the location of all Soldier Validation Lanes placed in the training area during FY2012. 
Table 1 below provides a summary of the number, locations, and dates of container 
placement as well as any cutting or leveling conducted for container placement. All 
maneuver activities associated with the lanes were limited to established roads, road 
shoulders, and roadways within the power line right of ways. For containers placed in 
October and November 201 1, containers were placed in either unvegetated or mowed 
areas mitigating any risks to the Eastern Box turtle. In addition, Natural Resources staff 
was also present daily on site and verified placement areas with contractors. In October, 
Annie Curtis, Natural Resource Planner (MS Natural Resources, 3 + years experience 
searching for state-listed turtle species), was on site for container placement as the 
Natural Resource Manager was out for medical reasons. In November, the Natural 
Resource Manager resumed this duty. Container placement was also coordinated with 
Mark Begley, the Environmental Management Commission Executive Director. 

Table 1 . Summary of number of containers, dates of placement, and work completed on 
Soldier Validation Lanes at Camp Edwards, MA. 



Soldier 

Validation 

Lane 


Number 

of 

containers 


Dates of 

Container 

Placement 


Cutting or filling performed for 
container placement 


OBJ 1 (SVL 
6) 


18 


December 2011 


Minor grading done for two placements 
impacting less than the top 2" of soil 


OBJ 2 
(SVL 1, 3, 4) 


32 


October and 
December 2011 


Mowing of road shoulder on Pew Road, 
cutting small pitch pine (<3" diameter) 
encroaching on fence at SVL 3, minor 
leveling to place containers on railroad 
ties along Pew Road 


OBJ 3 (SVL 
21) 


5 


November and 
December 2011 


None 


OBJ 4 (SVL 

17) 


4 


November and 
December 2011 


Mowing of open areas 



SVL Assessment After FY12 Training Season 
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In the fall of 2012, the Natural Resource Office performed an assessment of the Soldier 
Validation Lane sites used for training in FY12. The assessment methodology was 
coordinated with the Environmental Management Commission Executive Director and 
matched the assessment performed in the Baseline Condition Assessment Report to 
provide a means of comparison. For all sites, the percent covers for each vegetative layer 
(trees, shrubs, herbaceous, and bare) were similar for before (as recorded in the Baseline 
Condition Assessment Report) and after use as an SVL, except at SVL4, where the 
amount of herbaceous cover actually increased after training had occurred, and at SVL 21 
where the amount of herbaceous cover decreased after training. The decrease at SVL 21 
of herbaceous cover is most likely attributed to its being surveyed in late October when 
herbaceous cover naturally decreases. Similar amounts of erosion/rutting were noted at 
each site before and after training. At SVL 1, the amount of erosion noted in the post 
assessment was less than the baseline condition survey (due to work performed to 
improve the site for training use). At several sites, existing material piles were 
incorporated into the SVL as a training tool. At three of the lanes, some of the material 
piles had been removed to prepare the lane for use. At SVL 1, an existing water tower 
was also righted and incorporated into the lane. At SVL 6, tree scarring killed one pitch 
pine tree. 

Conclusion 

All regulatory conditions were followed in the placement of containers and during use of 
the SVLs for training. The condition of the lanes after the training season was generally 
in comparable or better condition than the baseline condition surveys. Negative impacts 
included one dead tree. Positive impacts included improvements to eroded areas and the 
removal of material piles. The MAARNG will continue to strive to minimize 
environmental impacts from these lanes by following the established guidelines. 
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Figure 1: Soldier Validation Lane Locations, FY 2012 
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Massachusetts Military Reservation - Soldier Validation Lane 
Post Assessment of Container Locations 

Site SVL 1 - 1VRM Assessors 5 . v-fa.-* -itTCui Date < ^/\'z}slo\^ 

Damage 

Tree scarring 

/ Standing dearJwood f^U-.-. ■!<-,><-<' -3 
Felled trees 



Description 



Brush piles 



y/ Erosion 

Ditching/rutting 

Trash 

Spills 



y Material piles 
Other 



vw^ft<" £«sio: 



A '-x* •+*> 



^flrt. pA-t- 







Percent Cover 

5 Trees 

O Shrubs 

Herbaceous 
Bare 



JH. 







Dominant Species 



f>*Kv&. fiJiWrQw, £.»..<•■<■.-* ru audit y -g.r ma— J rt"y"''"'"* t " v ' a»fl^'m f\«'iAeS 



Any improvements made for training? 



Drawing (please include a north arrow, landmarks, photo locations and direction, location ot damage) 



r -To S" L i\ 










vvv 



^ e-r o5>. o rv J cutt\ n <k 
V 



)t - ^tflJ\o\ftA &*&& _tr -"- 
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Figure 1. View facing north at SVL 1 




Figure 1. View facing east at south end of SVL 1 
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Figure 2. View facing west at south end of SVL 1 




Figure 3. View facing south of material pile at SVL 1 
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Figure 4. View facing north of material pile at SVL 1 




Figure 6. View facing northwest of minor rutting at SVL 1 
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Figure 7. View facing west of standing dead tree at SVL 1 
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Massachusetts Military Reservation - Soldier Validation Lane 
Post Assessment of Container Locations 
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Figure 5. View facing west of bleachers and sign kiosks at SVL 3 




Figure 6. View of conex containers and market simulation at SVL 3 
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Figure 7. View facing northeast from the western border of SVL 3 showing conex 

containers 




Figure 8. View facing north from the southern ingress/egress of SVL 3 
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Figure 5. Small tree cutting along the fence surrounding SVL 3 




Figure 6. A material pile of 4x4 beams on the western side of SVL 3 
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Figure 7. Material pile of broken tar against the chain-link fence on the west side of 

SVL 3 
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Figure 8. Material pile of mulch at the north end of SVL 3 




Figure 9. View facing south from the southern ingress/egress of SVL 3. Note the 

beginning of minor rutting. 
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Figure 9. View facing south of SVL 4 depicting conex containers 




Figure 2. Material pile between conex containers toward the southern end of SVL 4 

on the east side 
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Figure 3. Material pile at the north end of SVL 4 to the west side of the roadway 




Figure 4. View of rutting and erosion in the roadway of SVL 4 
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Figure 5. An example of tree scarring along the road edge of SVL 4 



Final State of the Reservation Report - Training Year 2012 



349 



Massachusetts Military Reservation - Soldier Validation Lane 
Post Assessment of Container Locations 

Site SVLb-ft^ (klfcC^ Assessors :S.Hqm ntu Date q/re/aoU 

Damage Description 

7 Tree scarring Tl^&avs j 

7 Standing deadwood ^ c „..^ f - A , Aj; . 

/ Felled trees ,^ot fn 4^ ^^ 



^S 1 ;'- -3 j gVfg-scojrwA ■faf-O-S 











\f.lA nmr\ 






Brush piles 

Erosion 

Ditching/rutting 

Trash 

Spills 

Material piles 

Other 



Erevan LA mttimui }//\AUa. 



r.Lilvf <"t 



?il<. 0% hyy.ljfi rnyirvra. fu-*t.ih ■- 



J r nwf^-Ct- j/ynjitl ynA& ,.s|ft.!WuUi 







Percent Cover 
a a Trees 



t p Shrubs 
5q Herbaceous 



Bare 



r- 

Dominant Species 

~?;«wJ r.aj.Ae^. Qut.rm-5 fuWo., OaerroS — g-VWc^ 



r.ol\ttrt\ yarA ro.i\ nu.r Cu-frfr-t 



Any improvements made for training? 



Drawing (please include a north arrow, landmarks, pholo locations and direction, location of damage) 




1 <\<&j~- 









Final State of the Reservation Report - Training Year 2012 



350 




Figure 1. View facing west of a gravel pad with concrete walls at SVL 6 




Figure 2. View facing east of conex containers at SVL 6 
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Figure 3. View facing northwest of conex containers set up for market simulation at 

SVL 6 




Figure 4. View facing north-northeast of conex containers at SVL 6 
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Figure 5. View facing east of a conex container on an eastern side road at SVL 6 




Figure 6. View facing west of a grated culvert on the south side of the roadway at 
SVL 6. Note the guard rail northeast of the culvert. 
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Figure 7. View facing north of a grated culvert on the north side of the roadway at 

SVL6. 




Figure 8. View facing east of erosion in the roadway near the north edge of SVL 6. 
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Figure 9. View facing south of a representation of a fallen dead tree at SVL 6 




Figure 10. View facing south of a representation of fire scarred trees at SVL 6 
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Figure 11. View facing south of ingress/egress at SVL 6 




Figure 102. View facing north of a material pile near a vegetated island on the 

western side of SVL 6 
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Figure 13. View facing northeast of a material pile toward the east edge of SVL 6 




Figure 14. View facing northeast of a material pile at the northeast corner of SVL 6 
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Figure 15. View facing southwest of standing dead trees at SVL 6 




Figure 16. View facing west of a standing dead tree with recent tree scarring at SVL 

6 
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Figure 17. Evidence of tree scarring at SVL 6 
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Figure 11. View facing north of a conex container at SVL 17 




Figure 12. View facing east of conex containers at SVL 17 
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Figure 3. View facing west of an ingress/egress at SVL 17 




Figure 4. View facing west of an ingress/egress at SVL 17. Note the slight tire 

rutting in the roadway. 
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Figure 5. View facing west of an ingress/egress at SVL 17. Note the slight tiring 

rutting along the roadway. 




Figure 6. Evidence of tree scarring at SVL 17 
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Figure 7. View facing east of SVL 17 




Figure 8. View facing north-northwest of SVL 17 
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Figure 13. View facing north of SVL 21 




Figure 14. View facing south of a container at SVL 21 
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Figure 15. View of an ingress/egress facing west at SVL 21 




Figure 16. View of an ingress/egress facing east at SVL 21 
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Figure 17. An overview of SVL 21 facing west 




Figure 18. Evidence of a material pile with rutting at SVL 21 
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